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II. INTRODUCTORY 


ln preparing this report, | have kept two objects im view; first 
of all, to give as scientific and accurate a description as possible of 
the prevalence and distribution of Malaria in Jamaica and of the 
measures necessary to diminish it, which I hope may be of some 
value and interest to other medical and scientific men who have to 
deal with similar problems elsewhere; and, secondly, at the same 
time, to do so in such a manner as will place the facts before the 
Executive and the general public of Jamaica in simple and non- 
technical language. For this purpose I have thought it advisable 
to enter into some details as to the history of malaria, the life 
history of the parasite, and the habits, etc., of the mosquito, which 
are now well known to, and accepted by, the scientific world, but 
which my visit to Jamaica showed me were not fully appreciated 
by the laity in the Island. Doubtless these details could be obtained 
from various reports and works, but experience shows that people will 
not take the trouble to wade through numerous blue books and papers 
in order to extract the necessary information from a mass of other 
details, and I hope that in this condensed form it will receive the 
careful study of those upon whom devolve the various health problems 
of the Island, and that a serious effort will be made to bring Jamaica 
abreast of modern progress in this direction. Jamaica has, 
unfortunately, allowed itself to fall somewhat behind; the sister 
islands in the West Indies are taking active measures in the direction 
of anti-malarial and anti-mosquito sanitation, and Jamaica must bestir 
itself if it is not to be outstripped. 

And I should like to say that this condition of affairs is not due 
to want of appreciation of its necessity on the Pant ot tne bead of 
the Medical Department and the medical profession generally in the 
Island. One still oécasionally meets a medical man who does not 
believe in the so-called mosquito ‘theory’ of malaria. If such exist 
in Jamaica I did not meet any of them. But [ did find a body of 
men, most keen, energetic, enthusiastic, and fully up-to-date in 
modern scientific methods and in knowledge of the vast strides which 
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Tropical Medicine has made of late years, and quite prepared to apply 
these lessons if they received any encouragement. Rather, I think, 
it must be attributed to a certain amount of indifference on the part 
of the laity, and perhaps a fatalism due to lack of knowledge thai 
such conditions are remediable; and I am sure that when once the 
facts are placed before the public, when they once appreciate the 
importance of dealing with this disease, which interferes so consider- 
ably with the prosperity of the island, and with the efficiency, the 
health and even the lives of its inhabitants, there will be no 
hesitation in dealing with it promptly and thoroughly. 


III. DESCRIPTION OF THE ISLAND 


As there is such an intimate connection between the physical 
configuration of the Island and the conditions which affect the 
propagation of the mosquito and thus influence the prevalence of 
malaria, a brief description of the Island seems advisable. 

itus situated between 17° 43' and 18° 32 Norda and 20 ni” amdal 
78° 20! 5o" West. The extreme length of the Island is 144 miles and 
its greatest width 49 miles. 

It is very mountainous, a great central chain trending generally 
east and west, dividing the island roughly into north and south 
portions. From this chain, a number of subordinate ridges or spurs 
run to the north and south, there again throwing off other ridges, so 
that the whole of the central part of the island resembles more than 
any thing else a huge table-cloth crumpled up into elevations and 
intervening depressions. Around the coast are flattened areas of 
varying size, and upon the extent of these and the number of rivers 
depends to a large degree the prevalence of malaria. (See Table I). 
The parish of Manchester, for example, with a total area of 302 square 
miles, has only 42 miles below 1,000 feet, the mountain ridges 
extending for the most part right down to the coastline. St. Ann, too, 
with 476 square miles, has only 85 below 1,000 feet. On the other 
hand, St. Thomas, one of the most malarious parishes in the Island, 
has 135 square miles out of 274 under 1,000 feet. 

The mountains reach a considerable height, the highest being the 
Blue Mountain Peak, 7,360 feet high, while Sir John’s Peak is 6,100, 
Portland Gap 5,560, Catherine’s Peak 5,036, Morce's Gap 4,945, and 
many are over 3,000 feet. 
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Jamaica for the most part abounds in rivers and springs, though 
some parts of the western and midland districts are more or less 
destitute of water. St. Ann and Trelawny, for example, have no 
streams of any importance over the greater part of their area, and 
these parishes are among the least malarious. On the other hand, 
St. Thomas, Portland and St. Mary are well watered, having numerous 
large rivers which rush precipitously down from the mountains and 
spread out into broad shallow streams with swampy margins at their 
entrance into the sea. During the dry season many of these rivers 
form comparatively shallow, fordable streams, but owing to the 
shortness of their courses and the rapidity with which they descend 
from the hills, they are liable to sudden floods, and in a few minutes 
a peaceful stream is transformed into a dangerous raging torrent. 
This is well seen in the Yallah’s district, where the river spreads out 
into a series of shallow mouths communicating with swampy grass- 
grown pools extending over a large area. 

The mean rainfall for the whole Island from 1880 to 1906 was 
76'9 inches, but the rainfall varies greatly in different parts, 
being greatest in the north-eastern division, where the annual 
rainfall is frequently over 100 inches. The driest months of the year 
appear to be January, February and March, while the greatest rainfall 
occurs in May, June and October. (See Tables II and 11D).* 

The mean temperature varies according to elevation. In Kingston 
the mean temperature for eighteen years was 78:8, while in the 
mountains the temperature falls as low as 45*. 

As the mountains are inhabited to a considerable height, it is thus 
possible to obtain a very large variety and range of climate, and in 
the upper parts it may be described as ideal. 

Table IV* shows the average annual temperature at different 


elevations. 
IV. GENERAL HISTORY OF MALARIA 


For the benefit of those who are unfamiliar with the history of 
Malaria, a brief sketch of the principal facts may be of advantage. 

Malaria is a disease which has been recognised for many centuries 
and was known to the ancients as Marsh Fever, owing to its general 


* Meteorology of Jamaica, by Marshall Hall. 
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association with swampy ground, but until comparatively recent years 
nothing was known as to its causation. It has been attributed to 
many things—to the bad air or miasmata emanating from swamps 
(hence the name Mal Avia), to animalculae, inhaled from the air of 
swamps, to small vegetable cells, and to bacilli. But the relationship 
between these various supposed causes and malarial fevers was never 
proved, and it was not until 1880 that the discovery of the parasite 
of malarial fever was made. In that year Dr. Laveran, a young officer 
of the French army working in Algeria, discovered in human blood 
a minute protoplasmic body, which attacked the red cells, increased 
in size, developed black pigment, and underwent certain changes, 
which were found to bear a definite relationship to the stages of an 
attack of malarial fever. 

Confirmation of these observations soon came from different parts 
of the world. In Italy, India, America, in fact, in every locality in 
which malaria existed, observers recognised and identified similar 
bodies, and it was quite clear that, at last, the definite cause of malaria 
had been determined. But though many additions to the life history 
of the parasite in the human body were made from time to time, and 
it was successfully transmitted from one individual to another, by 
means of injections of blood, for many years the method of its 
entrance into the human body was unknown. It was evident that it 
was not infectious, that is to say, it was not communicable directly 
from one individual to another by contact or proximity. It was 
thought that possibly the protozoal organisms lived in the water or 
soil of marshes, that they bred there, developed some form which was 


capable of aerial transmission and gained admission to the human 
body by inhalation. Others thought that drinking water was the 
medium of infection, but no proof was forthcoming of these theories, 
nor was it found possible to isolate any similar organisms in the soil, 


water or air of marshes. 

In 1895, however, Professor Ronald Ross, then a medical officer 
of the Indian Army, now of the Liverpool School of Tropical 
Medicine, began an experimental study of a hypothesis which had 
been suggested, but which, up to that time, had been purely specu- 
lative, namely, that the mosquito was possibly the agent by which 
malaria was transmitted from individual to individual ; and by a series 
of painstaking and brilliant researches, he succeeded in demonstrating 
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that the malarial parasite in man was taken up by a special variety 
of mosquito belonging to the sub-family Anophelinae, and that it 
underwent a series of definite developments in the body of the 
mosquito, culminating in the formation of small thread-like bodies, 


which collected in the salivary glands, and were finally injected along 
with the salivary juices into the human host, there to give rise to an 
attack of malarial fever similar to that in the original human host, 
and characterised by identical parasites. 

These results were very soon confirmed by other observers in 
Italy and elsewhere, and some striking experimental demonstrations 
of the truth of this ‘theory’ were given. A number of Anopheline 
mosquitoes were fed on a patient in Rome infected with a mild 
variety of malarial fever, and were forwarded to London, where a 
volunteer, the son of Sir P. Manson, submitted himself to the bites 
of the infected mosquitoes, with the result that, although living in a 
locality where endemic malaria is now unknown, and without having 
lived in any other malarious locality, he developed a typical attack of 
malarial fever, and parasites, similar to those in the original patient, 
were identified in the peripheral blood. This experiment has been 
repeated more than once elsewhere. 

Further, Doctors Low and Sambon, living in a mosquito-proof 
house, in the Roman Campagna, at the most malarious season of the 
year, remained free from malaria, while all around malaria was 
rampant among the natives; and that, without any other precaution 
than that of remaining within the mosquito-proof house from sunset 
to sunrise, the hours during which the Anopheline mosquito (whose 
habits are mainly nocturnal) came out in quest of food. 

It was evident, then, that an enormous step in advance had been 
made. It had been found that the principal (and up to the present 
the only) method by which malaria is transmitted from individual to 
individual is by means of a particular species of mosquito; and the 
means of diminishing, and in some instances of actually eradicating, 
this terrible scourge, which for centuries has devastated the tropical 
parts of the globe and has rendered so many localities practically 
uninhabitable, was plainly indicated. 

But the attention which had been drawn to the róle played by 
mosquitoes in the transmission of malaria, had suggested the 
possibility of other tropical diseases being carried in the same way, 
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and it was eventually proved that Filaria, a blood worm said to cause 
Elephantiasis, whose life history in the mosquito had been fully 
worked out by Sir P. Manson twenty years before, obtained an 
entrance to the human body through the proboscis of the mosquito, 
while the brilliant work of American observers in Cuba showed that 
Yellow Fever was transmitted by means of another species of 
mosquito, namely, the Stegomyia. 

The importance therefore of the mosquito as a disease-trans 
mitting agency, and the necessity for its reduction and, if possible, 
its complete extermination, has been clearly demonstrated. 


V: THE NATURE OF MALARIA 


L have referred incidentally to the parasitic nature of Malaria, 
but for the benefit of the laity 1 may outline briefly the life history of 
the parasite, its mode of propagation and method of transmission, 
and 1 shall confine myself to facts which are universally recognised 
by the medical and scientific world and accepted by them as being 
definitely proved. 

Malaria is caused by the admission into the blood, by means of 
a mosquito, and so far as we know by that means only, of a minute 
parasite. If we examine, microscopically, the blood of an individual 
suffering from an attack, we observe, in certain of the red blood cells, 
a minute speck of protoplasm, very often associated with small 
granules of black or dark brown pigment. These parasites gradually 
increase in size until eventually they involve the whole of the red 
blood cells. By this time, the parasite has undergone a process of 
division or segmentation, and consists of a body containing a number 
of rounded spores. Finally the body bursts and the spores are set 
free in the liquid of the blood, where they eventually attack a number 
of fresh red cells, and the process is repeated until the blood gets 
largely destroyed, and the patient dies or, under proper treatment, 
the parasites die out. 

Three forms of parasites can be distinguished under the micro- 
scope, each differing in the duration of the life cycle. The first takes 
three days to form spores and causes Quartan Fever, the second takes 
two days to sporulate and produces Tertian Fever, while the third 
produces crops of parasites at irregular intervals and forms the 
Malignant types of Fever which are the most dangerous. 
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Now, as the malarial parasite is unable to leave the human body 
by the skin, the lungs, the bowels and the kidneys, it 1s impossible 
for it to be communicated directly from one individual to another, 
and it would eventually tend to die out, as has actually happened 
in many parts of the world. 

But Nature, which invariably provides for the propagation of the 
species under suitable conditions, has here also made provision for 
the malarial parasite, and, as shown by Professor Ross, a special 
species of mosquito, the Anopheles, steps in as an intermediary. 

If we again examine the blood, we find that certain of the malarial 
parasites do not follow the cycle which I have described and sporulate, 
but form crescentic or rounded bodies carrying brown pigment, which 
are easily distinguished under the microscope. These are the Sexual 
forms. When an Anopheline mosquito feeds on an individual having 
these particular forms in his blood, it draws a number of them into 
its stomach, where they undergo certain changes, and under favour- 
able circumstances, in about a week, form threadlike bodies or spores 
which eventually find their way to the salivary glands of the mosquito 
situated at the base of the proboscis or trunk. 

The mosquito has thus become ' infected, and when it next bites 
an individual, at the moment when it inserts its proboscis, it injects 
some of the salivary fluid loaded with spores, which thus obtain 
admission to the blood, attack the red cells, and the cycle in the 
human body which I have already described begins once more, and 
the individual suffers from an attack of Malarial Fever. And thus 
the vicious circle goes on—man to mosquito, mosquito to man. 

It is clear then that for the continuance and spread of Malaria 
two factors are required, and it is essential to recognise the fact that 
there are zwo, namely: (1) an individual whose blood contains the 
sexual forms of malaria, ie, an ¿infected individual; and (2) a 
species of mosquito, the Anopheline, which in its turn must also 
become infected, ie. an infected mosquito. Do away with one or 
other or both of these factors and Malaria instantly disappears. 

If we have no infected individuals, it does not matter how many 
Anophelines there are in a locality, they cannot become infected, and 
consequently cannot carry malaria; and conversely, if there are no 
Anophelines, it is immaterial how many infected individuals may be 
introduced into a locality, the disease cannot be transmitted and must 


inevitably die out. 
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And that being the case, it is equally clear, as 1 shall show 
directly, that in a locality where Malaria is prevalent, preventive 


measures against the disease must be directed against either of these 
factors, or, better still, against both. 


VI. THE ANOPHELINE MOSQUITO 


I have mentioned that Malaria can only be transmitted by means 
of a particular species of mosquito, the Anophelines, and experiments 
carefully carried out in many parts of the world with the object of 
growing the malarial parasites in other varieties of mosquito have 
invariably been unsuccessful, so that we may take 1t as proved that 
the Anopheline is the oz/y means by which Malaria is transmitted. 
This fact naturally is of very great assistance in our campaign against 
Malaria, for the Anopheline has special habits, special characteristics, 
and selects special conditions for breeding and growth, so that it is 
advisable that we should be familiar with these. 

The life history of-an Anopheles Mosquito, as of other insects, 
consists of four stages :— l 

1. First of all, the adult female lays its Eggs in water or near it, 
and in warm weather these hatch out in a day or two to form 

2. The Larvae, short, wriggling bodies, which are familiar to 
everyone as occurring in standing water. They are provided with 
breathing apertures, and it is important to remember that they mus’ 
come to the surface to breathe. The larvae of the Anopheline Mosquito 
may be recognised by the fact that, when in repose, they lie Za? under 
the surface of the water, while the larvae of Culex and Stegomyia 
hang head downwards, with their tails and breathing tubes on the 
surface. 

3., After about a week the Pupa is formed, a shorter body with a 
large head, which also has to come to the surface to breathe. 

4. Finally, in two or three days the pupa develops into the adult 
Anopheline. The latter, when at rest, can generally be distinguished 
by their characteristic attitude. While the ordinary mosquito stands 
with its body parallel to the wall, the Anopheline rests with its body 
in the air, and its head and trunk as if boring down into the wall It 
is important to note also that the habits of the Anophelines are mainly 
nocturnal—it comes out as a rule at dusk, and retires at sunrise. [t 
1s principally dangerous, therefore, for a limited number of hours. 
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The Anopheline Mosquito breeds in shadlow siil? water or sluggish 
slowly-flowing streams, and especially where it is weed or grass- 
grown or contains green algae at the bottom. This is very important 
to remember. .Thus the larvae will be found in shallow ditches, 
grass-grown edges of ponds, the shallow margins of streams, badly 
kept irrigation canals, and so on. It is rarely found in deep water 
clear of weeds. On the other hand, the Stegomyia or Yellow Fever 
mosquito breeds in old vessels, broken bottles, barrels, and, in fact, 
in anything which will hold water. 


The local conditions in Jamaica under which 1 have found the 
larvae of the Anopheline mosquito may be classified as follows : — 


1. Along the course and at the mouths of Rivers. As already 
mentioned, these spread out at their entrance into the sea so as to 
form swamps and shallow pools, all of which are more or less grass 
and weed-grown. This is well seen at Annotto Bay, where there are 
no less than three large swamps, formed by the two rivers which 
enter the sea at that place, and one of these, situated right in the 
centre of the town, of which a photograph will be found in the 
appendix, is a typical Anopheline breeding pool. Some of these 
swamps and pools are almost on the same level as the sea, and are 
formed by the sea banking up the sand, and thus preventing the 
outflow of the water. These conditions will be found the most 


difficult to deal with and improve. It is interesting to note that | 
mangrove swamps do not breed Anophelines, and I once found a | 
curious condition along a road—at one side a mangrove swamp free | 
from Anophelines, and at the other side a grass-grown swamp with 
numerous larvae. Larvae will breed in slightly brackish water, but 

very rarely in water that is tidal or contains more than a certain 
proportion of salt. à 


In the valleys, along the courses of the rivers, where they spread 
out, and the stream becomes shallow and sluggish, similar conditions 
may be found, but wherever the course of the stream is rapid and 
deep, Anophelines are not to be discovered. 


Occasionally, after floods, the depressions in the surrounding flat 
country become filled up with water and form suitable breeding places 
for mosquitoes. These are not important unless in the immediate 
vicinity of towns and villages. 
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2. The shallow grass-grown Ditches along the sides of the country 
roads, and the earthen gutters at the sides of streets in the towns 
are also breeding places. Where the surface drains in the towns are 
cemented, Anopheline larvae are not to be found. 


3. Then, scattered@about the country, hee are a number of 
larger Ponds which are formed by surface drainage, and are chiefly 
used for watering cattle, and in certain localities, where water is 
scarce, as the water_supply of a village. The margins of these are 
invariably grass-grown and full of Anopheline larvae. In Great 
Pedro Bay, where malaria is rife, these are the only sources of the 
Anophelines. 


4. Larvae may also be found in the occasional Pools formed in 
depressions by rain, and I have even found them in the old %oof- 
marks of cattle when left undisturbed for some time. 


5. Anopheline larvae are bred occasionally in Wedds, especially if 
not very deep, and I have found them, but very rarely, in barrels and 
tanks used for the storage of water, but the latter are a fertile source 
of the yellow fever mosquito, the Stegomyia. 

These may be taken to be the principal natural haunts of the 
Anopheline larvae, but there are other breeding grounds which are 
artificial and are the direct results of the methods of agriculture in 


the Island 


6. In the banana plantations in the northern part of the Island, 
where, I am informed, the soil is very heavy, deep drainage is 
required for successful cultivation. Consequently trenching has to 
be extensively carried out, and along these Trenches a small trickle of 
water is generally to be found. Now, it was very interesting to me 
to observe that, wherever I found trenches clean and free from weeds, 
with a smooth bottom and an even gradient so that no pools could 
form, no Anopheline larvae were to be detected ; but as certainly as I 
found a grass-grown trench with pools of water, so surely could larvae 
be discovered. And a well-known planter remarked to me that clean 
trenches meant good cultivation, so that what is good for the bananas 
is bad for the Anophelines. l 

7. In the southern and western parts of the Island, where the 
rainfall is much less, different conditions obtain. Here both in banana 


plantations and on some sugar estates, instead of drainage, irrigation 
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is required, and the smaller /rrigation Canals, when not kept clean, 
were found to be a fruitful source of Anophelines. 

L may summarise, then, the principal breeding places in the 
Island : — 


Swamps and pools in connection with rivers. 
Shallow ditches and gutters. 
Ponds caused by surface drainage. 
Accidental and temporary pools. 
Wells occasionally. 
Drainage trenches. 

7. lrrigation canals. 


It was impossible for me in the limited time at my disposal to 
make anything like a complete survey of the various breeding places 
of Anophelines in different localities, but this has been done to some 
extent by Dr. Grabham, whose brillant work on the mosquitoes in 
Jamaica is so well known, but it is very important that a general 
survey of the Island should be made, and the various breeding places 
mapped out. For this and other purposes every Tropical Govern- 
ment should possess an Entomologist. 

I also found it impossible to attempt anything like a collection of 
mosquitoes ` but the following remarks, kindly supplied for this paper 
by Mr. Newstead, Lecturer on Entomology to the School of Tropical 
Medicine, include a list of the principal species of Anophelines and 
other disease-bearing mosquitoes : — 

“In January, 1905, the total known species of Jamaican mosquitoes 
“was twenty-five. Theobald* gives descriptions of all these together 
“with synoptic tables of the sub-families, genera, and species; and 
“valuable data, contributed by Dr. Grabham, on the life-history and 
“breeding places of these insects. Since the publication of this useful 
“memoir seventeen additional species have been added to the list 
“by Dr. Grabham, so that the total number of species now recorded 
“for Jamaica is forty-two. Little attention was given to the Culicidae 
“of the Island by the writer, as it was found altogether unnecessary to 
“do so owing to the extensive investigations which Dr. Grabham has 
“so ably conducted during the last ten years or so. This authority 


“is now in possession of valuable data concerning the bionomics of 


* The Mosquitoes of Jamaica. Inst., Jamaica, Date Tree Hall, 1906, pp. 1-40. 
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‘the Jamaican mosquitoes, a great deal of which is new and note- 
‘worthy, and it is to be hoped that he will see his way, shortly, to 
“publish the results of his investigations so that students and medical 
“authorities may be in possession of facts, which would be 
‘indispensable in malarial and yellow fever prophylaxis. What is 
‘most needed at the present moment is a map showing the distribution 
“and breeding places of the Anophelines and Stegomyia calopus 
‘(= fasciata), especially in those areas in which the towns and 
‘important villages are situated. 

“The Anophelines are represented by four genera and five species, 
“of which the following is a list, with the principal localities attached : 
‘Anopheles punctipennis, Say. Port Antonio is the only locality 

‘given for this mosquito. 
‘Cycloleppteron grabhamii, Theob. Lignanea Plain and Kingston. 
‘Arribalzagia maculipes, Theob. Port Antonio and Morant Bay. 
‘Cellia albipes, Theob. Kingston, the Ferry and Rockfort Swamps, 
“Lignanea Plain, Bath, Bowden, Annotto Bay, Port 
‘Antonio, Bluefields, Castleton and Spaldings. 
‘This is apparently the most abundant Anopheline 
“of the Island, and is said to act as the intermediary host 
“of malignant malaria and also of Filaria bancrofti.* 
‘Cellia argyrotarsis, Dese Kingston only; and, according to 
“Theobald, is uncommon, but “acts as the transmitting 
“agent of the blood worm F2/aria nocturna.” 
‘Stegomyia calopus (= fasciata}. Theobald (loc. cit.) says that it is 
““a common insect in Jamaica.” It was certainly the 
“most prevalent species met with by the writer, and 
“seems to be widely distributed in all suitable localities ; 
‘the greatest number of larvae met with was at Stony 
' Hill in the parish of St. Andrew. 


MALARIA AND MUSKEETOS 130 YEARS AGO 


Before leaving this part of the subject, I am sure that the people 
of Jamaica will be interested to learn that so far back as 1774 the 


association of mosquitoes with unhealthiness in Jamaica was 
recognised, though the actual causal relationship between the two was 


* Theobald. Ibid. p. 17. 
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not appreciated. In looking over a very old history of Jamaica, in 
three volumes, published by T. Lowndes in 1774, a hundred and 
thirty-five years ago, written by one Edward Long, though his name 
does not appear on the title page, the following passages occur :— 

“In the West Indies such low swampy places are still more fatal, 
“and they are infected with muskeetos which seem as 1f placed there 
“by the hand of Providence to assault with their sting and drive away 
“every human being who may ignorantly venture to fix his abode 
“among them. It is most dangerous to pass the night in such places, 
‘and it is at such times that these insects collect in swarms and make 
“war on every daring intruder. . . . Such places in Jamaica are 
‘to be deemed unfit for habitation.’ 

And, later on, the author again remarks : — 

‘It has been observed that muskeetos are intolerably numerous in 
‘those places in the West Indies which are least adapted to human 
‘habitation. They are found in the greatest swarms among lagoons 
‘and swamps on the sea coast, and in little creeks sheltered with 
‘mangrove trees; in gullies which contain any stagnant water, in 
‘puddles in the flat country after the rainy seasons, and in river 
‘courses after the dry weather, where the water rests in detached 
“hollows and becomes corrupted from the fermentation of aquatic 
‘weeds and subsided scum. Sometimes I have known them driven 
“from their skulking holes by the violence of strong sea breezes to a 
“considerable distance up the country; but in general among the 
“mountains they are scarce, very diminutive and feeble. They are 
“principally troublesome and in swarms after the periodical rains, 
“when the lowlands are drenched with water and full of little 
‘puddles, where these insects deposit their eggs and multiply and 
‘breed. . . . . These insects cannot exist long nor propagate 
‘their species well without stagnant water. Dry weather, dry 
‘exposure, and a cool air are equally obnoxious to them; their 
‘favourite haunts, therefore, and such as seem most to promote their 
“multiplication, are to be rejected as the least fit (in proportion) for 
‘mankind to inhabit, at least during those months of the year when 
‘they appear most vigorous and numerous.’ 

Our old-world author has mentioned nearly every place where 
Anophelines are now known to breed, and came very near anticipating 
the mosquito causation of malaria! 
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Type of fever. The clinical types of malaria which exist in 
Jamaica are the same as are found elsewhere, but so far as my short 
experience showed me, they are, on the whole, of a milder character 
than those with which I have come in contact on the West Coast of 
Africa and in Mauritius. But the severe types are by no means 
infrequent ; there was one death from undoubted Blackwater Fever 
while I was on the Island, and I obtained the history of several others. 
Bilious Remittent attacks are also not uncommon. 

I examined a number of blood films taken during acute attacks 
and identified both the parasites of the malignant tertian (aestivo- 
autumnal of the Italians) and of benign tertian. I was unable to make 
a systematic examination of a sufficient number of the films to come 
to any conclusion as to the proportion of the different parasites, but 
I have to thank Dr. Neish, the Medical Superintendent of the Leper 
Asylum, who has made special investigations into this subject, for 
his kindness in placing his figures at my disposal. 

He states: ‘I have examined over 2,000 blood films. Up to 
“1905, I have classified these ; —the number was 1,636, resulting as 
“follows :— 


570 Benign Tertian 72 Double Infections. 
384 Aestivo-Autumnal 

79 Mixed 

15 Quartan 

588 Negative 


———— 


1,636 


* All the cases were fever and as far as could be ascertained had 
‘not had any quinine. A large proportion of the negative cases had 
‘well marked simple tertian symptoms, but there were no parasites in 
‘the peripheral blood. 

‘The benign tertian predominates after the October rains, the 
“aestivo-autumnal during June, July and August.’ 

It is interesting to observe the considerable proportion of the 
malignant infections, in view of the fact which I have mentioned, 


n 
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that the clinical types arc undoubtedly milder, and it is an interesting 
speculation whether parasites having the same morphological 
characteristics do not exhibit in different countries different strains of 
virulence. It is also probable that climate and other surroundings 
affect the malignancy of the attacks, as is seen in cases coming to 
England from West Africa. 


PREVALENCE OF MALARIA 
General and Malarial Death-rates. 


Before discussing the question of anti-malarial measures, it will 
be necessary to endeavour to arrive in some way at the degree of 
prevalence of malaria, and the extent to which it affects not only the 
death-rate, but the general health and efficiency of the population, and 
for the purpose I have prepared a Table (V) showing the total death- 
rate from all causes for each parish in the Island, the total death-rate 
from malaria, and the percentage of malarial deaths to deaths from 
all causes for the ten years ending 30th April, 1907 ; and I have here 
to acknowledge my indebtedness to the Registrar-General for his 
kindness in supplying me with the figures on which this table is 
based. I hàd hoped to construct a similar table with reference to 
the principal towns of the Island so as to arrive at the malarial 
death-rate of those places, which is very important, because the 
greater number of the important centres of population are situated 
on the coastline which is the most malarious, and it would most 
certainly have been found that the general malarial death rate of a 
parish is much influenced by the inclusion of those towns. But, 
unfortunately, the records do not appear to be kept 1n such a form as 
to render the figures for the principal towns readily available. 

And the configuration of the parishes must also be borne in mind. 
Without exception each parish reaches to the sea, and has a 
considerable coastline, the inland part stretching well back into the 
interior of the Island, and being more or less mountainous. There 
are no parishes entirely inland. Had it been possible to draw a line 
round a considerable portion of the interior it would certainly have 
been found that large tracts of the higher parts of the Island are 
practically free from malaria, and that the high malarial death-rate 
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in certain parishes is due to a comparatively limited number of what 
may be termed plague spots, where malaria is rife; and this 
information would facilitate very much the application of the 
anti-malarial measures with which I shall deal presently. But I hope 
to arrive at this by another method. 

Before considering the table, it 1s necessary for me to point out 
one or two sources of error. In the first place, no census has been 
taken since 1891, owing to financial reasons, and, as the Registrar- 
General rightly points out, the figures relating to population must be 
taken as approximate and subject to correction at the next census, 
which I trust will be taken in 1911. I ought also to mention that the 
slight discrepancy which may be observed between the Registrar- 
General's figures of the total death-rate and those given by myself 
are due to the fact that I have calculated the death-rate on the 
estimated population for the whole year, while he has taken the mean 
population calculated to the middle of the year. 

There is another source of error which must be remembered so 
far as the malarial death-rate is concerned, and that is that a very 
large proportion of the deaths, more especially in the outlying parts 
of a parish are uncertified, and consequently a number of deaths which 
are registered as being due to 'fever' may be unconnected with 
malaria. Any illness associated with a rise of temperature, no matter 
what the cause, is invariably spoken of by the uneducated native as 
“fever” and registered accordingly. 

So that possibly a more accurate diagnosis might in some cases 
tend to reduce the malarial death-rate. On the other hand a number 
of complaints are complicated by malaria, which may be fatal, though 


the death is returned under the original head, so that this neutralises 
to some extent the other factor. And, further, the error is a constant 


one, it will probably occur to the same extent all over the Island and 
in different years, so that for practical purposes it will afford a very 
fair standard for comparison. 

The table is one of extreme interest, and from it I have calculated 
the mean death-rates for the decennium 1898 to 1907, which for 
facility of reference I give below, but I would recommend the serious 
study of the large table to those who are interested in the health and 
sanitary condition of their respective parishes. 


Average death-rates, etc., for decennium ending 3o April, 1907 


C—O Pe 


Average death- Average death- | Average death- Average percen- 


Parish rate from rate from rate from tage of Malarial 
Malaria Other causes ` All causes deaths to 


EE EE 635 18:5 25:0 26:1 
Si Cakana M em 6:2 194 256 2474. 
Westmoreland ......... $9 15:8 BOF 2727 
Sit. Mary a 5:9 18:0 : 2439 24:6 
Clarendon sereen 55 | "eg | 20°5 238 
iPoutlancd m a aoa GOR | 103 24:6 21:9 
Seane caper ee $8 | 171 219 22:3 
Ian over 4:8 19°5 2473 19'9 
Si) MSO, aana 4o | 239 2750 1476 
Nin LUNA amnosccoocnnmbDnonc end | 1405 17'9 194 
TER — acoceneooancng 34 20:8 E 144 
EE 2:9 15'6 1855 15'8 
O ert 26:3 28:7 8-6 
Man 1:6 14:8 16:4 toe 
| 
IA A ee ~ 
Whole Island — ......... 44 18:1 DD Now, 


It will be seen that for the whole Island the death-rate per 1,000 
living, for the ten years in question was 22°5, by no means a high 
one, as compared with other tropical places. The death-rate 
attributed to malaria is 4'4 per 1,000, so that had there been no 
malaria the death-rate for the Island would have been only 18'1. 
The proportion of deaths attributed to malaria, to deaths from all 
causes, is 19'7 per cent, so that very nearly one-fifth of the deaths 
in the Island are caused by Malaria. 

The mean death-rate from malaria, 44 per 1,000, is thus by no 
means a high one when compared with other malarious localities, for 
example Mauritius, where Professor Ross found that the average 
annual death-rate from malaria was 14:0 per 1,000. But the 
satisfaction which might be derived from this statement is very much 
modified by the fact to which I have already drawn attention, namely, 
that Jamaica is largely a mountainous island, that in the higher parts 
malaria is practically non-existent, and consequently if statistics were 
available we would find a very low death-rate from malaria over the 
whole of the centre of the island, and a high one in certain localities 
along the littoral. 
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That this is the case is brought out in the table. Manchester, 
which is an extremely mountainous parish and where the principal 
centres of population are for the most part situated at high levels, 
shows the lowest malarial death-rate of all, namely, r'Ó per 1,000. 

On the other hand, St. Thomas heads the list with a malarial 
death-rate of 6'5 per 1,000. Here the local conditions are quite 
different. A number of large rivers, the Yallahs, the Negro, the 
Morant, and the Garden, rush sharply down from the Blue Mountains 
to spread out in the plain below into broad shallow streams with, in 
many cases, swampy outlets. 

And the other parishes which show a considerable malarial death- 
rate, St. Catherine, Westmoreland, St. Mary, Clarendon and Portland, 
show much the same conditions, a mountainous hinterland with well- 
watered alluvial plains devoted largely to banana and sugar 
cultivation. 

It is worthy of note that Kingston, which unfortunately possesses 
the highest death-rate in the Island, pointing to general insanitary 
conditions apart from malaria, shows a low malarial rate, tlhe 
proportion of deaths from malaria being only 8 per cent. and a 
systematic malarial survey of the town would certainly show that 
malaria is limited to well defined areas. This immunity is undoubtedly 
due to the lower rainfall and to the fact that the surface drains are 
largely cemented, and it would be a comparatively easy matter to 
banish malaria entirely from the capital of the Island. 

The deaths attributed to malaria in the whole island in 1907 were 
4,094, while the total deaths from the same cause for the ten years 
was 34,095, an appreciable factor in the industrial and economic 
development of the Island. 

But the actual death-rate from malaria does not represent fully 
the amount of that disease; the death-rate will depend upon 
the particular type of malaria prevalent, and also upon the 
degree of immunity which is undoubtedly acquired by a native 
population. They may suffer to a large extent from malaria though 
they do not die of it, and the extent to which malaria prevails not 
only affects the general health and physique of a community but 
interferes with its efficiency for industrial purposes and throws a very 
considerable financial strain on the colony of Jamaica. 
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Hospital Statistics of Malaria 


lt is necessary, therefore, to endeavour to obtain some idea as to 
its prevalence apart from actual death, and this can be done by a 
study of the hospital returns. Dr. Kerr, the Superintending Medical 
Officer, kindly obtained for me a series of returns from the various 
district hospitals showing the number of admissions from malaria from 
the year 1898 to 1907. These are, unfortunately, incomplete, one or 
two districts not having furnished full returns, but from the material 
at my disposal I have constructed Table VI, which shows the 
admissions to various hospitals for a number of years. Although the 
grand totals would be considerable, if all the hospitals were included, 
yet the table brings out one very important fact, that the admissions 
for malaria have increased very considerably during the past few 
years, chiefly since 1904-5. I also include a Table (VII) drawn up 
by Dr. Kerr showing the total admissions from malaria month by 
month in all the public hospitals of the Colony during 1907-8. 

The increase of late years is brought out perhaps in a more graphic 
way in the following statistics which I have extracted from the Annual 
Reports of the Medical Department : — 


| Total admis- | Death- Malarial | Percentage 
Year lsionsfromall| Total | rate per | Malarial | Malarial | death-rate | of malarial 
causes Deaths cent. admissions) deaths per cent. to total 
admissions 
1904-05 16,103 669 a 4,827 89 r$ 29-9 
1905-06 17,856 363 Ri 6,285 88 T4 351 
1906-07 21,555 661 3:06 THUS 99 E 32°9 
1907-08 21-537 830 38 7.510 I2I 1:6 2173 
Total | 77351 2,723 = ll 497 = = 
2 Hic 
Average | 19,337 | 680 | $5 | 6,433 | 99 1°5 | 332 


It will be seen that the total admissions to the various hospitals 
from all causes have risen from 16,103 in 1904-5 to 21,837, an increase 
of over 26 per cent., while the admissions due to malaria rose from 
4,827 to 7,510, an increase of over 55 per cent. The total number of 
cases of malaria treated in the hospitals during the years 1904 to 1909 
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was 25,735, while the average admissions were 6,433 or 33'2 per cent. 
of the average total admissions. That is to say, that of all cases 
admitted to the hospitals of the Colony one-third are due to malaria, 
and, as Dr. Ritchie of Annotto Bay pointed out in connection with his 
returns, this does not represent the total amount of malaria, as a 
considerable proportion admitted for other causes are complicated with 
malaria. 

It is true that the average death-rate from malaria 10 the hospitals, 
that is to say, the case mortality, is low (15 per cent), but the 
importance of this large admission rate lies not only in the loss of 
labour, but in the great expense to the Colony. Taking the figures 
from the Annual Report for 1907-8, I find that the total cost of the 
hospitals (including Kingston) was 419,185 18s. 7d. But a third of 
the patients were admitted for malaria, so that a third of the cost may 
be charged against them. In other words, the cost of malaria in 
1907-8 was approximately £6,395, and this amount is likely to 
increase. 

From this point of view alone the necessity for energetic anti- 
malarial measures seems amply indicated. 

The increase appears to be largely due, so far as I can judge, to 
a rise in the number of coolie admissions, and the hospitals which 
show the largest numbers of 721alarzal admissions are those situated 
in the agricultural districts employing a large number of coolies and 
which also have the largest number of coo/ze admissions. In more 
than one Annual Report expressions like the following occur :— 
' Annotto Bay Hospital comes first with 1,780, while Port Antonio runs 
a good second with 1,611 cases, Lionel Town coming third with 933 
cases. Statistics as to the number of coole admissions to hospital 
will be found in the Annual Report of the S.M.O. for 1907-8. 

And as most of the coolies are indentured and are under strict 
regulations this is a factor which, as I shall show ‘when dealing with 
the question: of prevention, it should be possible to control to a very 
considerable extent. 


Malaria on Estates. 


In order to obtain an idea as to the annual loss to estate owners 
from sickness among coolies, I requested Mr. Pearce, the Director of 
Immigrants, to be kind enough to supply me with a number of 
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statistics, and [ have to express my indebtedness to him for the very 
considerable amount of trouble which he took in the matter. The 
labour involved made it out of the question to attempt to classify the 
whole of the estates in the Island, but a number of estates in different 
districts were selected by me entirely at random, without any personal 
knowledge of them, some being banana plantations and others sugar 
estates, and I presume they represent a fair average. 

The return included females, but T have only taken into account 
the male indentured coolies. 

Although a very accurate record is kept of the total number of days 
spent in hospital, no record is kept on the estates of the nature of the 
illness, although this might be obtained, with a great deal of labour, 
by extracting the information from the hospital records. 1 would 
venture to suggest that each estate should keep a record of the nature 
of the illness for which a coolie is sent to hospital, and this could be 
done by a simple return to be furnished to the estate by the District 
Medical Officer. It would be of extreme value in arriving at a 
knowledge of the prevalence of any disease on a particular estate, 
and for the purpose of indicating the remedial measures necessary. 

But though the number of days lost through malaria are not 
specifically shown, I think 1 shall be under-estimating it if I put it at 
50 per cent. of the total illness among coolies; in some places it is 
certainly much more. 

I have in Table VIII condensed the information supplied by the 
Director of Immigrants, and it will be seen that the percentage of days 
lost through sickness varied from 2'4 to as much as 41'7, the average 
for 1907 being 15'5 and for 1908 183, the average for the two years 
being 16:9 days lost from illness out of every 100 working days. In 
other words, 16'9 men out of every 100 on these twelve estates were 
incapacitated from work daily throughout the year, that is to say, that 
if it were possible to attain the ideal of no sickness, these estates could 
have been worked with 16ọ less of a staff. On one or two estates, 
during certam months each individual coolie on the estate spent ten 
to fourteen days in hospital out of every month of twenty-eight or 
thirty working days. This, it must be admitted, represents an 
enormous loss of labour, in addition to what I have already alluded 
to—the cost to the Colony of maintenance in hospital—and I do not 
think it will be disputed by any practical business man that if it is 
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possible to reduce this amount of sickness appreciably, by measures 
directed against malaria, and at a reasonable cost, it is well worth 
while giving those measures a thoroughly systematic and determined 
trial. It will mean eventually that estates can be worked with a 
smaller staff as satisfactorily and efficiently as they are at present 
worked by a staff, a considerable proportion of which is permanently 
incapacitated by illness. 


Malaria among the Constabulary. 


In the Jamaica Constabulary we have a body of picked men who 
have to attain a certain physical standard before enlistment, who are 
constitutionally sound at the time of admission to the force, and who 
live, on the whole, under favourable circumstances as regards food, 
clothing and housing. They ought, therefore to be a very good index 
of the prevalence of malaria in any given locality-—if they suffer, much 
more will the general native population suffer. 

Colonel Kershaw, the Inspector-General, has been kind enough to 
supply me with the number of cases of malaria at each station. To 
get an absolutely accurate idea of the prevalence of malaria in the 
force, one would have to obtain the number of days off duty from 
malaria and the proportion of average daily sick from malaria to 
average daily strength, and no doubt this can be readily obtained if 
required, but the present return (Table IX) is sufficiently accurate for 
comparative purposes, and I have only calculated the percentages at 
the principal stations where there are a considerable number of men, 
as with small numbers the figures of illness are more liable to error. 

Here again we find Annotto Bay occupying the unenviable position 
of easily heading the list. Every man stationed at Annotto Bay has 
on average six to seven attacks of malarial fever every year. Port 
Maria, Buff Bay, Alley, May Pen, Port Antonio, Old Harbour, 
Savanna-la-Mar and Black River are all stations showing a high 
percentage of malarial attacks. Kingston shows a low malaria rate, 
while the higher stations in the Manchester districts are practically 
free. 

The total number of attacks of malaria in the force in 1907 was 
749, and in 1908, 820, a total for the two years of 1,569. If each 
attack incapacitates the man from duty for five days, which is 
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probably a low estimate, we obtain a total of 7,845 days lost in actual 


service during the two years. 


Spleen Rate. 


These various figures, the death-rate from malaria, and the 
Hospital admission rate, give of course only an approximate idea of 
the prevalence of malaria in a community, that is to say, of the 
number of infected persons in a locality. But it is obvious that a 
very large number of individuals will not be included in statistics 
derived from such sources. A great many people suffer from malaria 
and recover, and a large proportion of these receive no hospital 
treatment. [t is evident, then, that the percentage of infected people 
must be very much larger than has been shown. The only absolutely 
accurate method of determining the exact proportion of infected 
individuals in the general population would be to examine the blood 
of a very large number of people, taken at random from the general 
population, for malarial parasites, and this would give us what has 
been termed by Christopher and Stephens the ‘endemic index’ of 
malaria. Such a process of microscopic examination is, however, a 
very laborious one, and occupies a very large amount of time, as 
parasites are frequently very difficult to detect, and consequently, this 
method is one which it is rarely possible to adopt. 

But there is a method which gives a very fair indication of 
malaria in a locality, and which was first put in practice by Professor 
Ross in a comprehensive manner in connection with his recent visit 
to Mauritius. This depends upon the fact that malaria causes an 
enlargement of the spleen, and consequently the number of people 
with enlarged spleens—what Professor Ross calls the “spleen rate — 
is a fairly reliable index of the amount of malaria in a locality, for 
apart from Kala-azar, which so far as I know is non-existent in 
Jamaica, malaria is the only endemic disease which causes a chronic 
enlargement of the spleen. 

And it has been proved that in a locality where malaria is 
endemic, children up to the age of fifteen or sixteen suffer to a large 
extent from enlarged spleen, while over that age 1t appears to 
diminish in size, and is less easily detected. In other words, the 
native, as he grows older, appears to acquire a certain degree of 
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immunity from malaria. For our purpose, therefore, it is only 
necessary to examine children under that age, and this method 
undoubtedly affords a very valuable index for comparative purposes 
of the prevalence of malaria in different localities. 

Following the lines laid down by Professor Ross, I endeavoured 
to carry out a ‘splenic census’ as extensively as possible in different 
parts of the Island. Unfortunately, at the time of my visit, the 
schools, which afford the best means of examining a large number of 
children, were closed for a month owing to the Christmas holidays, 
and I found it very difficult to get together a considerable number. 
However, with the kind assistance of the District Medical Officers, 
and of the Clergy, I was able to examine personally 2,036 children, 
and the interesting results are shown in Table X. In addition to 
obtaining the total number with enlarged spleens, I was at some 
trouble to obtain exactly the degree of enlargement and have, as 
suggested by Professor Ross, divided the spleens into four groups: 
normal spleens, and those showing three, six and nine inches degree 
of enlargement respectively. This gives what Ross calls the Average 
Spleen, and, as he points out, is more likely to give a more delicate 
index of the amount of malaria in a given locality than the simple 
spleen rate. 

I am unable to obtain from the Registrar-General's returns any 
idea of the total number of children in the Island up to the age of 16, 
but in any case, with such a small proportion as 2,036 it is manifest 
that it is impossible to draw any sweeping generalisation, nor is it 
possible to make any comparison with the parochial death-rate, 
because the latter is calculated for the whole parish, while my 
observations were confined to small areas. But the Table is of very 
considerable value in this respect, that it enables us to place our 
finger with absolute certainty on certain spots where the endemic 
index is very high, and it enables us with equal certainty to exclude 
certain localities from the malarial area, and is of importance as 
indicating the localities to which anti-malarial measures should be 
applied without delay, and as excluding others where the urgency is 
NOL sO 17% Eme. 

The following table gives the results in the different parishes. Of 
the children’ examined, over a fourth showed enlargement of the 


spleen. 
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Table showing spleen rate in various parishes 


S 1 


| 
No. of Spleens ! Total No. 


d | Spleen | Average 
Parish children » of enlarged — rate spleen 
| examined ü 3 6 9 | spleens | 
T | 
Portland eneen? 291 nud aen 20 | I 179 615 | 205 
St. Marg seere" 398 216 158 22 2 182 S S 
Sic, NTT i 44 27, TO 6 I 17 38:5 2:2 
St. Catherine see 212 | 156 48 E I $ 264 r6 
St. Elizabeth ......... 249 195 n7 7 o 54 DIO I'5 
EEIN — soponconenes 220 | 197 23 o o 23 10*4 r2 
Westmoreland ...... ev ZE 17 5 1 23 8:2 oe 
Trelawny ` «eee l 189 187 2 o o 2 1:06 1:03 
St Ann esen 69 69 o o o o o Lo 
Manchester. eneen 42 42 | ch o SR o o Lo 
Chapelton nennen 44 44 | o o o | o o Lo 


26:3 


DRETT 
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In the St. Thomas Parish, time did not permit of my paying 
more than a flying visit, for which I was indebted to Dr. Edwards. 
At Albion, where I was only able to collect ten children, chiefly 
coolies, the percentage of enlarged spleens was 80, while at Yallas 
it was only 284 per cent. I have no doubt whatever that at Morant 
Bay and other coast villages the spleen rate would be found to be 
very high. 

In the Portland Parish I was able, through the courtesy of Mr. 
Plant, the head master, to examine a considerable number of children 
at the Titchfield School, and though no doubt many of these came 
from the poorer classes, I was very much impressed with the intelli- 
gence, the good physical condition and, on the whole, the cleanliness 
and the evident care bestowed on the children by the parents ; but 
even under these conditions the spleen rate was found to be from 
53 to 56 per cent, diminishing as the children got older. It was 
interesting to note that the children residing on the ridge on which 
the Hospital and principal houses are built showed an almost entire 
absence of enlarged spleens, indicating a comparative freedom from 
malaria. In the lower parts of the town, however, for example, the 
East end and the Bound Brook side, both low-lying, badly drained 
and swampy, the percentage rose as high as 818. Here, whole 
families were found to be anaemic, cachectic and saturated with 
malaria. lt ought to be noted that in this locality the examinations 
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were almost entirely among negro children, showing their very 
marked susceptibility at an early age, and it was also found that the 
tendency to enlargement of the spleen was greater among coloured 
children than among those of purer negro blood. 

On the banana estates, where unfortunately the number of 
children examined was smaller, the percentage was very high, in two 
instances reaching 100. This was among the coolie population. 

In this parish the average size of the spleen was two and a half 
times the normal. 

In the parish of St. Mary, where, with the assistance of the 
District Medical Officers, Drs. Ritchie and Farquharson, I was able 
"to cover a very considerable area, the spleen rates were also found to 
be high, an average of 427 per cent. Annotto Bay showed a spleen 
rate of 698 per cent, falling to 26 per cent. at Enfield, which is some 
two or three hundred feet above sea level. 

The influence of altitude in diminishing malaria was shown at 
Brown's Town, where no enlarged spleen was detected. The same 
was found to be the case at Mandeville, and at Betheltown, both at 
very considerable elevations. Chapelton also showed no enlarged 
spleens, though there were some cases of malaria in the hospital. 

This method of examination brings out the marked differences 
there may be in localities which are contiguous. For example, at 
Great Pedro Bay the percentage of enlarged spleens was 54 per cent., 
whereas at Newell, a short distance off, but 220 feet above sea level, 
it was only 2:9 per cent. This was clearly due to-the character of the 
soil affecting the breeding places of mosquitoes. At Great Pedro 
Bay there were numerous grass-grown ponds in which Anopheline 
larvae could be found, whereas at Newell the country was almost 
entirely waterless, the soil being sandy and well drained, and the 
water supply derived from a few deep wells. 

St. Catherine showed similar variations. Salt Pond, swampy, and 
situated in the midst of the banana plantations, artificially irrigated, 
showed a percentage of 69/2, while Spanish Town, long with a very 
unenviable reputation, but now with improved surface drains, showed 
only 17°3 per cent. 

In the Black River District, one sugar estate where artificial 
irrigation was employed, and where a number of coolies lived in the 

JJ 


S08 


‘ieee pieces, gave 775 Per cent, while another under different 
conditions showed no enlarged spleens. 

[n Kingston, among the 220 children whom I was able to examine, 
there was only a percentage of 104. A complete splenic census of the 
towns would, however, show considerable variations. 

It is evident, then, that in this method we have one of considerable 
value in determining the distribution and prevalence of malaria; and 
1 would suggest the advisability of undertaking a more comprehensive 
splenic census, by having all the schools of the Colony systematically 
examined. The examination is a very simple one, and will require 
only a few seconds for each child. Two points only need be noted: 
the presence of enlarged spleen and the size. The age, sex, and race 
of child can be supplied by the teacher. The importance of this 
information will be evident when I discuss one of the methods of 
prophylaxis. 

I should like to mention a point here which struck me very much 
in examining the schools, and that is, that the school registers in 
most cases showed the most marked variations in attendance, the 
number of absentees rising enormously at certain periods. This must 
inevitably interfere very much with educational progress, and tend to 
lower the standard, and as a considerable proportion of these absences 
are undoubtedly due to malaria, any diminution in that disease among 
the children which would promote more regular attendance would 
indirectly foster the cause of education. 


SUMMARY 


[ may now summarise the facts which we have ascertained 
regarding the prevalence of malaria : 

1. The total malarial deaths for the whole Island during ten 
years amounts to 34,095. 

2. This is equivalent to an average annual death-rate of 44 
per thousand. 


3. The average percentage of malarial deaths to total deaths 15 
i > 
19'7, representing nearly one-fifth of the total deaths. 


4. The total admissions to hospitals from «¿Z causes has risen 
from 16,103 to 21,837 in four years, an increase of 26 per cent. 


Y 
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5. The total admissions from malaria have risen from 4,827 to 
7,510, an increase of 55 per cent. 


6. Over 33 per cent. of the total admissions were due to malaria. 


= 


7. The annual cost to the Colony of treating malarial patients 
in hospital is over £6,300. 


8. The annual loss of labour from malaria among indentured 
coolies on certain estates amounted to 16:9 out of every 100 working 
days. 

9. Among the Constabulary, the loss of working days from 
malaria in two years amounted to 7,845. 


10. The Average Spleen Rate among the children examined 
was 20'3 per cent., or over a fourth with enlarged spleens. 


it.) Phe Average Spleen was 102, 


12. There is a large interference with education on account of 
illness, which is preventible. 
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Of course 1t must be admitted that the conditions at Ismailia 
were extremely favourable, the area of land to be dealt with was 
limited, and the conditions very easy, but the results demonstrate very 
clearly the 2mmedza!e effects of systematic anti-malarial measures. 


2. FEDERATED MALAY STATES 


In the Federated Malay States at Klang and Port Swettenham, 
very satisfactory results have been obtained. Here the measures 
adopted were extensive drainage of swamps, mechanical prophylaxis, 
that is, making the houses mosquito-proof by means of wire gauze, 
and quinine distribution. 

The following tables give some of the results : 

1. Cases of malaria admitted to Klang Hospital from the two 
towns, compared with those admitted from the district. 


Anti-malarial measures. 


1901 1902 1903 1904 1905 
‘Towns of Klang and Port Swettenham... 610 199 69 22 21 
HE oucudatunucuudUeNCnOROND E TOUR 197 | 204 150 2bt ee 


There is thus a fall from vio in 1901, when the anti-malarial 
campaign was instituted, to 23 in 1905, while an increase took place 
among those from outside. 


2. Deaths in Klang and Port Swettenham. 


1900 1001 1902 1903 1904 1905 
L O SORA 259 368 39 46 48 45 
(OXIRCUP. TS SS 214 85 69 74 63 


3. Deaths im District excluding Lowus. 


No anti-malarial measures. 


I9goo 1901 1902 1903 1904 1903 


A ooo EOS 173 266 227 230 286 351 
Oso 188 150 176 198 204 271 


Sick Certificates and sick leave granted io Government employés : 
(Number 176 in 1901 and 281 in 1904). 


Anti-malarial measures. 


1901 1902 1903 1004 1905 


TRT E 236 4c 2 14 4 


3 
EE 1.026 198 73 71 30 
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Of course it must be admitted that the conditions at Ismailia 
were extremely favourable, the area of land to be dealt with was 
limited, and the conditions very easy, but the results demonstrate Very 
clearly the immediate effects of systematic anti-malarial measures. 


2. EPEDERATED MATA VAS TA TES 


In the Federated Malay States at Klang and Port Swettenham, 
very satisfactory results have been obtained. Here the measures 
adopted were extensive drainage of swamps, mechanical prophylaxis, 
that is, making the houses mosquito-proof by means of wire gauze, 
and quinine distribution. 

The following tables give some of the results : 

I. Cases of malaria admitted lo Klang Hospital from the tio 
towns, compared with those admitted from the district. 


Anti-malarial measures. 


1901 1902 1903 1004 1905 
Towns of Klang and Port Swettenham... 6ro 199 69 32 22 
DE. Ad Hoh eee 197 204 130 2bu age 


There is thus a fall from vio in 1901, when the anti-malarial 
campaign was instituted, to 23 in 1905, while an increase took place 
among those from outside. 


2. Deaths in Klang and Por! Swettenham. 


1900 1901 1902 1903 1904 1905 
Done EE 259 368 59 46 48 45 
ETS e ono 88i 214 85 69 74 68 


3. Deaths in District excluding downs. 


No anti-malarial measures. 


1900 1901 1902 t9903 1904 1905 


E A c LL. 173 266 22 230 286 35 L 
(Ol? ST (E 150 170 198 204 2T 


Sick Certificates and sick leave granted io Government employes : 
(Number 176 in 1901 and 281 in 1904). 


Anti-malarial mesures. 


1901 1902 1903 1903 1905 


CM EE ARG qe 23 LL + 
De, R SO (ee AE 1.026 198 25 7i 1o 
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Dr. Watson, the Medical Officer, makes an important remark 
regarding the reduction of mosquitoes: —' A definite improvement in 
the health of Klang was evident when only the swamps nearest to the 
main groups of houses had been dealt with, and while other swamps 
within the town were still untouched. The mosquitoes from these 
did not appear to travel any distance, and there has been no evidence 
of dangerous immigration of Anophelines from the extensive breeding 
places which, until the middle of 1904, existed just outside the town 
boundary, and some of which still remain. Yet the species breeding 
in those swamps were identical with those breeding in the town. 


3. HONG KONG 


In Hong Kong an anti-malarial campaign, drainage, wire gauze, 
oiling the pools and quinine prophylaxis, was started by Dr. 
Thompson in 1901, and here it must be remembered that owing to 
the constant daily migration of 3,000 to 6,000 natives from the 
country districts, the difficulties of stamping out malaria are much 
greater, as many of these must remain infected in spite of local 
measures. But in spite of this the malaria reduction is very striking. 


Malaria statistics in two large hospitals. 


Anti-malarial measures 


| | 
1897 1898 | 1899 1900 | 1901 | 1902 | 1903 | 1904 | 1905 


| 
| 1896 
Admissions ......... | -— |1,021 | 865 | 780 1,220 | 1,294 | 752 568 | 433 419 
Deaths Saonenacononouc | — 


Admissions per cent. 32 25 I9 31 
Deaths from Malaria. 
Doouicpiorg e 239,419 | — — = 
IG GI acoso Bee) | ssa Bae || SO 
Deaths in city 290 | 302 33b as 


(Chinese only) 
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4. SIERRA LEONE 


Here, as the difficulties of immediately dealing with the town were 
great, the principle of segregation was adopted. A cantonment was 
constructed on the hills away from native dwellings, with the result 
that malaria has entirely disappeared among the resident European 
Government officials. Among Government officials elsewhere, 
quinine prophylaxis has been carried out with beneficial results. 

In the city of Freetown, an intensely malarial place, the three 
main streams which were prolific sources of Anophelines have been 
canalised, resulting in a marked diminution in the number of 
mosquitoes. Qiling of the pools was also extensively resorted to, 
and a clause rendering it a punishable offence to have mosquito larvae 
in the compounds was passed. Unfortunately it is very difficult to 
get the native municipality, who control local Sanitation, to move in 


the matter, and progress is very slow. 


B ITALY 


Some parts of this country are among the most malarious in the 
world, as many as 11,000 deaths formerly taking place in the year, 
and the difficulties were very great owing to the enormous tracts 
of country to be dealt with, and the nature of the agricultural cultiva- 
tion. Thus, though drainage and agrarian sanitation were carried 
out, it was found difficult to proceed rapidly with this on a large scale, 
owing to the great expense involved. But while it was recognised 
that the ultimate aim must be the reduction of the Anopheline 
Mosquito by means of agrarian sanitation, it was found that an 
incalculable saving in health and life could in the meantime be 
effected by other means, namely, firstly, by methods of mechanical 
prophylaxis, that is by protecting the individual from the bite of 
mosquitoes, and, secondly, by medical prophylaxis, that is by the 
preventive use of quinine, and it is in Italy that perhaps this method 
has been most extensively and thoroughly carried out. 
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The following table shows the effect of mechanical prophylaxis 
alone, which was carried out along the Italian railways: the first 
column showing the percentage of fever attacks among people 
protected, the second among those not protected. The difference is 
striking :— 


Mechanical Prophylaxis along the Statien Railways 


Percentage attacked with Percentage of control 
fever attacked 

Persons 

Mean mono pe oro M ——— 


Recurrent Primary 


But clearly, mechanical prophylaxis was applicable only to a 
limited number on account of the expense, and hence it was found 
that in Italy the method which was capable of most general applica- 
tion and most efficient was the distribution of quinine, and here it is 
undertaken entirely by the State, distributed gratuitously to those 
who are too poor to pay for it, and sold at cost price to those in a 
better social position. 

The following diagram shows the mortality from malaria in Italy 
before and after the commencement of State distribution of quinine. 

It will be observed that the mortality from malaria is subject to 
periodical oscillations, with a maximum every five or six years, but 
that on only one occasion, from 1887 to 1902 (the year when quinine 
distribution was begun), in Latium and South Italy alone did the 
mortality sink below 5,000, while in two years it was over 10,000. 
A fier 1902, however, it never rose as high as 5,000, and in 1900 was 
under 2,500, an enormous annual saving of human life, and, further, 
the periodic rise which was due in 1905 or 1906 did not occur. 
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Mortality from Malaria in Italy before and after State distribution of quinine. 
Latium and South Italy. 
Sicily and Sardinia. 
Central Italy (excluding Latium and North Ttaly). 
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A similar result is shown in the following table : 


Quinine Prophylaxis in the Agro Romano 


1901 1902 1903 


Prophylaxis in the Agro 
Romano < 3 29,693 | 39.429 


Primary infections treated by 
the Red Cross Socicty 1,716 | E 1. 162 250 
A | Ge (344 nsa) 
Malarial patients treated by 
the Red Cross Society | 3,751 S84 $ 1,406 $39 
(31) 20 Ge) a l 


Malarial patients admitted 


into the Rome hospitals | 6,186 2,991 | 3,991 | 


The figures in parentheses are the percentages. 


With the increase of people taking quinine as a preventive in the 
Agro Romano the number of primary infections treated by the Red 
Cross Society fell from 17 per cent. to 0'7 per cent, and the number 
of malarial patients treated by the same Society from 31 to 34 per 
cent., while the number of patients treated in the Rome hospitals for 
malaria fell from 6,186 to 2,513, representing a large saving in 
hospital expenditure. 

Among Government officials, who can be controlled with greater 
facility, the percentage of cases of malaria has fallen, in the case of 
employés on the railway, from 69:92 to 19:84, owing to the introduc- 
tion, first of mechanical prophylaxis, and later the addition of the 
quinine prophylaxis. l 


Malaria along the ex-Adriatic Railways 


Days of mean | Mean of days 
Year Percentage of | duration of cases} of illness lost Observations 
cases of malaria of malaria every year per 
| person 


1888-1905 69:92 7:88 5:48 Without prophylaxis 
1902 44°93 6:99 Bue Mechanical prophylaxis 
1903 30°32 = 1-89 » » 
1994 33 10 ESO 2-48 | » 

1905 3944 7:64 3°01 » » 
1906 19:84 8-52 1-69 | Mixed prophylaxis 


HI 
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Similarly among Customs House officers the percentage of cases 

of fever has fallen from 65°30 to 12°73 by mechanical prophylaxis 
alone, and further to 7:30 by the addition of quinine prophylaxis. 


Malaria in the Customs House Officers 


Number of 
Year Customs House Cases of fever Percentage Observations 
Officers verified 
1900-1902 1,738 (Em 65:30 Without prophylaxis 
1903 GG 222 | 12:75 Mechanical prophylaxis 
1904 | 1,714 209 | 12:19 o Si 
1905 "ng 187 10:86 Mechanical prophylaxis 
and beginning of 


quinine prophylaxis 
1906 1,614 118 Se ' Mechanical and chemical 
| prophylaxis 


These striking results have been obtained largely by means of 
State legislation. A series of laws have been promulgated giving 
the public the right to buy quinine at a minimum price, imposing 
upon employers the duty of preventing the damage done by malaria 
by giving the preventive quinine gratuitously to workers, and of 
compensating them by giving them the curative quinine eratuitously, 
and giving the oor the right to have quinine given them gratuitously 
by the charitable institutions. 

And the net results are shown in the following Table :— 


State Quinine and Mortality from Malaria 


Consumption of state guinine Mortality from malaria 


Net profits of 
administration of 
l State quinine in 
Financial year Kilograms sold Solar year Total deaths lire 
| 
| 

— — 1895 16,464 — 

— = 1396 bet — 

= = 1897 11,947 = 

— = 1898 11,378 = 

=== = 1899 10,811 — 

— — 1900 15,865 — 

— J — L 001 13,561 — 
1902-3 2,242 1902 9,908 | 34,270 
1903-4 7,234 | 1903 8,513 | 183,039 
1904-5 14,071 1904 8,501 | 183,382 
1905-6 18,712 1905 7,338 | 293.393 


1906-7 20,723 1906 4,871 462,290 


On this Professor Angelo Cello remarks that ‘It appears that the 
‘annual consumption of State quinine has progressively increased 
“from 2,242 to 20,723 kilogrammes (4,941 to 45,673 lbs.), and that in 
‘the respective quinquennia the mortality from malaria has progres- 
‘sively diminished two-thirds. 

‘This intimate relation between the progressive increase of the 
jJ ' one, and the progressive diminution of the other, cannot honestly be 
' ignored or denied. 

‘In fact from 1887 to the end of 1895 upwards of 15,000 persoris 
‘died annually from malaria. . . . . Owing to the introduction 
'and the continuously increasing diffusion of the State quinine, the 
'mortality from year to year has rapidly fallen to less than 5,000 
“victims, and the characteristic periodic recrudescences have no longer 
‘presented themselves. 

“Now who can deny to-day that quinine is not the sovereign 
‘remedy, and that only those die from malaria who do not take it in 
“time and in sufficient quantity ?' 

Concurrently with these measures a wide propaganda as to the 
causes and prevention of malaria has been made by means of the 
distribution of handbills, pamphlets, and by giving lectures and 
demonstrations. In other words, a serious effort has been made to 
educate the public as to evils of malaria and the means of 
mitigating the scourge. 


6. THE PANAMA CANAL 


To come a httle nearer home, the work which has been done at 
Panama by the Americans is a striking lesson of what can be done by 
systematic and prolonged efforts on a scientific basis, by a strong 
Government, under climatic conditions which approximate very 

| closely to those which obtain in the Island of Jamaica. 

The measures adopted here have been the formation of a 

Mosquito Brigade which undertakes the cleaning of ditches, filling 

up swamps and holes, cleaning of pools, oiling of ditches, pools, etc., 

making of cement gutters, screening of houses, etc. No fewer than 

2,674. lbs. of quinine were distributed. 


The results, for which I am indebted to the courtesy of Professor 


Sir R. Boyce, are given by Colonel Gorgas, the able and distinguished 
Medical Officer in charge of the Sanitary Department, as follows :- 


Death rate among employ 


Year Force Death: Rate per 1 
1906 26,705 IIO On) 
1907 30,343 Ma 28:77 
1908 13.89 371 ze 


The death rate among the black employés has fallen as follows : 


Year Force Deaths Rate per 1,00 
1906 AS 1,083 47°24 
1907 28,634 953 33°28 
1908 31,507 402 eat 


This means that in 1906 out of every 1,000 blacks on the rolls, 47 
died, while in 1908 only 12 died, that is to say one-quarter of the 
deaths. 


Among the total population of Panama, Colon and the Canal 
Zone, the deaths were as follows : 


| Year Population Number of deaths Rate per 1,00¢ 

| 1906 66,011 SEET 49°10 

| 1907 102,133 3,435 33°63 
t9o8 120,097 2,983 28:83 


That is to say, in 1908 the death-rate was ZaZf what it was in 
1906. 

In 1906 there were 233 deaths; in 1907, 154 deaths; in 1908, 73 
deaths. That is with a force more than one-third larger, there were 
in 1908 one-third fewer deaths from malaria than occurred in 1906. 

Colonel Gorgas remarks :—-‘I consider malaria the best measure 
of the sanitary work done. In 1906 out of every thousand employés 
we admitted in our hospitals from malaria, 821; in 1907, 424; in 
1908, 282; that 1s, we now have only about one-third the amount of 
malaria among our employés that we had three years ago.’ 


7. HAVANA. 


Although the following figures do not refer to malaria, they are 
of great importance as showing the effect of anti-mosquito measures, 
in the diminution of yellow fever, to an outbreak of which Jamaica 
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is at any moment liable, as there is an ample supply of the yellow 
fever mosquito, the Stegomyia, available all over the Colony. 


Deaths in Havana from Yellow Fever. 


Year Deaths Mean Deaths Year Deaths Year Deaths 
1871 991 1881 485 1891 356 1901 18 
1872 575 1882 729 1892 357 1902 o 
1873 1,244 1853 349 1893 196 1993 o 
1874 1425 1884 Sir 1894 382 1904 o 
1875 1,001 1885 165 1895 553 

1876 1,619 1886 167 1896 1,282 

1877 — 6374 1887 532 1897 858 

1878 1,559 1888 468 1898 136 

1879 — 1,444 1889 303 1899 103 

1880 645 1890 308 1900 310 


Thus it will be seen that from a large annual mortality from 

yellow fever in the town of Flavana, the mortality fell to 222, as the 
result of systematic, scientific measures directed against the mosquito 
alone. 

But the subsequent history is still more interesting : — 

In 1902 the American Governor had handed the Administration 
over to the Cubans and had left the Island. The sanitary 
administration evidently then gradually became lax, anti-mosquito 
measures were not carried out systematically, and in November, 1905, 
the first case of yellow fever was reported, though it was ascertained 
that two cases had occurred in October. A short epidemic followed, 
and by the middle of February, 1906, 72 cases with 23 deaths had 
occurred, and up to June 30th, 1906, 82 cases with 28 deaths. 

But in 1907 the United States again took over the Government, 
and the following passage occurs in the Annual Report of the Public 
Health and Marine Hospital Service for 1907. 

‘Following a resolution, the administration of Cuban affairs again 
‘devolve upon the Government of the United States. From a 
‘sanitary point of view this transfer was significant. There had been 


‘laxness in sanitary work in the interior, and many districts had 
‘retrograded to deplorably unhygienic conditions, requiring attention. 
‘Among the first undertakings of the new regime was the creation 
‘of an efficient sanitary service, supervised by an officer of the Army 
Medical Department. s The benefits have been promptly shown 
‘in the elimination of yellow fever from Havana.’ 
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In the interior of the Island, after its re-introduction in 1905, 
Yellow Fever continued to spread, and this was attributed to the 
“great lapse in Sanitation,’ and the lack of hearty co-operation on 
the part of native Cubans. Consequently ‘an act was promulgated 
‘in August, 1907, nationalizing the Sanitary Service, abolishing 
‘Municipal Boards, and placing public health affairs in charge of a 
‘central body, presided over by the Chief Sanitary Officer, and no 
doubt in the Annual Report for 1909 the effect will be apparent, 

In Havana, the result of the new Sanitary administration has been 
at once apparent, as shown in the following statistics :— 

Cases of Yellow Fever Deaths Percentage 
Year ending 30th June, 1906 E Ee 28 


a 1907 Se SÉ o 


$ 10908 ats SEN i L 


The necessity of continuity, system, and permanence in Sanitary 
administration, to which I shall draw attention later, is here 
exemplified in the most striking manner. 


IX. ANTI-MALARIAL MEASURES IN JAMAICA 


MEASURES ALREADY IN FORCE 


The first question is, what steps have already been taken in the 
direction of the Prevention of Malaria, and an inquiry showed that 
these are practically z;7. The following replies from the District 
Medical Officers give the results : 


Stoney Hill: ' No anti-malarial measures are taken in this 
district.’ 

Morant Bay; ‘ Nets used by the better classes. Some families 
take some care in dealing with possible breeding places. 


for mosquitoes. No general preventive measures have 
been adopted. 


Hordiey : ‘None, so far as 1 am aware.’ 


Port Antonio: “No anti-malarial measures taken by the Local 
Sanitary Authorities. Mr. Mitchell has filled in ten acres 
of morass privately.' 

St. Ann's Bay: ' Beyond drainage, no anti-malarial measures 
have been taken in the district. 
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Cave Valley. ' No special anti-malarial measures have been 


taken in this district.’ 

Falmouth: ' No anti-malarial measures have been taken in this 
district.' 

Savanna-la-Mar: ' Very little care is taken by any section of 
the community to protect themselves from malania. 
Mosquito nets are in fairly universal use.’ 

Mandeville: ‘Fever does not exist or arise in my district except 
as an occasional sporadic case at Porus. (!) Therefore 
there are no anti-malarial measures necessary. ' 


Chapelton: ' No anti-malarial measures are taken.’ 
Kingston: ' No anti-malarial measures have been taken. 


Lucea: “No special anti-malarial measures have been taken 
beyond the usual routine of quinine administration and 
advice to patients to use bed netting.’ 

Black River: ' None taken. 

Buff Bay: * Anti-malarial measures taken in the district : 

(a) Swamps in various parts of the town and district have 
either been drained or filled up. 

(b) Concrete drains have been laid in the principal streets. 
(c) Quinine has been distributed to the indentured immi- 
grants on all the estates in my district.’ 


Annotto Bay: ' The anti-malarial measures taken in the district 
are few and unsatisfactory. Quinine is supplied to the 
estates for indentured immigrants. This, however, as a 
prophylactic, has not been given a fair trial. The use of 
mosquito nets is limited to a very small percentage of 
the population. 


PREVENTIVE MEASURES RECOMMENDED 


Preliminary Observations-—Financial 


Before considering the practical measures of anti-malarial sanita- 
tion, it is advisable to make one or two preliminary observations. 

And first of all it would be useless making recommendations 
which are clearly beyond the financial capabilities of the Colony; all 
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measures must be limited to the amount of money which is available. 
It would be futile, for example, to advise extensive engincering 
schemes which, though theoretically correct and advisable, would 
involve the immediate expenditure of thousands of pounds, or at any 
rate, of amounts which could not be obtained without crippling the 
financial resources of the Colony for many years, and might not be 
obtainable at all. Obviously then our aim must be a compromise 
between the demands of theory and the exigencies of actual circum- 
stances, and the results attained in Italy afford a very good example 
of what may be donc by keeping this in mind. 


Agricultural 


Similarly, as malaria has been shown to be dependent to some 
extent in this Colony upon the agricultural methods, it would be 
useless to suggest measures which would involve hampering or 
perhaps putting a stop to the agricultural development which is at 
present such a striking feature of some parts of Jamaica. If the 
eradication of malaria means the giving up of banana plantations, 
for example, or of imposing too great a burden on them, I am afraid 
that, not only the planters but the public generally, will shrug their 
shoulders and say, * Well, we must put up with the malaria, we must 
recognise a certain amount of inefficiency from sickness, and we must 
provide for a certain toll on human life? The progress of Jamaica 
is dependent upon its agricultural development, and the methods 
adopted must assist, not interfere, with this. And if I can show that, 
by slight mod fications of these methods, by the adoption of compara- 
tively simple precautions, necessitating, no doubt, thought, supervision 
and perseverance, a very great improvement can be effected, I am 
convinced that.the common sense and business-like qualities of the 
estate owners will lead them to adopt the necessary measures, and I 
think the Government will be justificd in calling upon them to do so. 


Government 


Then it must be observed that all measures will fall naturally 
into two classes, namely, (2) those which must be undertaken by the 
Government, or a municipality, or a parochial board, or some 
organisation possessing funds at its disposal, and (5) those which are 
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more or less personal, and must be undertaken by the individual. 
Among the former would come such major works as drainage, the 
filling up of swamps, and the local arrangements and organisation 
for carrying out the measures detailed below. And it is essential 
that this body should form some definite plan of campaign which, 
once formed, would be continuous and systematic, and would not be 
liable to alteration by conflicting local interests or petty jealousies. 
Perseverance, continuity, and permanence are essential. 

This will undoubtedly require legislation in certain directions, 
and in framing legislative measures in connection with sanitation, it 
is necessary that they should be as simple as possible, and as little 
burdened with legal technicalities and machinery as practicable. 

In my experience of the Tropics, I have seen admirable measures 
rendered a dead letter through the difficulty of readily and easily 
bringing offenders within the meshes of the law, and if such measures 
are to be practically effective we must ask for, and I am sure we shall 
obtain, the whole-hearted co-operation of the magistracy. 

To the share of the Government or central body will also fall 
the duty of collecting data with reference to malaria, receiving 
reports, and noting results There must be some method of 
observing the effect of the different measures, and the central body 
will thus be able to control the expenditure, diminishing it where 
improvement has been effected, and increasing it where required. 


Personal 


As regards (6) the measures to be undertaken by individuals, this 
will resolve itself largely into a question of personal hygiene. As in 
all sanitary schemes, certain work is laid upon the individual, so it 
must be in anti-malarial sanitation. The individual must not be 
allowed to be a danger to the community by harbouring Anopheline 
larvae in his compound any more than he would be allowed to conceal 
a case of smallpox, and employers of labour must either personally, 
or by means of their overseers, see that the measures decided on are 
effectively carried out. 


PRACTICAL MEASURES AGAINST MALARIA 


Now we come at last to a consideration of the practical measures 
which are especially applicable to Jamaica, many of which have 
already been incidentally mentioned. 
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And these, as | have already shown, will depend upon two 
factors 
(a) the infected mosquito, and 


(b) the infected individual. 


(a) Mosquito reduction: It is evident that in a well watered 
island like Jamaica, with large areas under cultivation, it is out of 
the question to hope for the complete extermination of the mosquito, 
But this is not necessary: a reduction in the number of mosquitoes is 
sufficient, and this can be effected with little difficulty. 

I do not propose here to enter into a discussion of the factors 
which govern the numbers and diffusion of Anophelines in any given 
locality, but would refer those who wish to study this part of the 
subject more minutely to other scientific papers, and especially to 
Professor Ross’s Report on Malaria in Mauritius. But it is self- 
evident that the further off a breeding place is from an inhabited 
locality, the fewer mosquitoes will reach the inhabitants of that spot. 
If we have two pools in the neighbourhood of a town, A at 50 yards 
breeding, say, 100 Anophelines, and B at 100 yards breeding the same 
number, if we can so treat breeding pool A that the Anophelines do 
not breed there, we have diminished very largely the probabilities of 
Anophelines reaching the inhabitants from the distant breeding pool 
B. So that the problem does not involve the destruction of 
mosquitoes over large areas, but resolves itself into their extermina- 
tion or reduction in the immediate vicinity of inhabited places; and 
it has been shown by practical experience elsewhere (see note on 
Federated Malay States) that mere reductior is sufficient to cause a 
large diminution in the amount of malaria. And if to these we add a 
reduction in the number of infected individuals by various means, we 
get a still further proportionate diminution in the amount of malaria. 


(1) Rivers and Swamps. The first step, and the most 
important as affording eventually a permanent solution of the 
problem, is of course the drainage and filling in of swamps in the 
immediate vicinity of towns. Most of the principal towns are 
situated at the mouth of rivers, and consequently are surrounded by 
swamps. But I recognise that this is a very large engineering question, 
and if an attempt were made to overtake it at once, would involve an 
expenditure of public money which is out of the question. So that 


520 


| do not advocate any extensive attempt to do this at once. But 1 
do suggest that each town should undertake the gradual filling up 
the swamps in its immediate neighbourhood. A special portion of 
the swamp should be selected and all town rubbish should be 
deposited in such spots. 

In some places this has been done with great benefit, for 
example, at Port Antonio a considerable area of the swamp has 
been filled in to form a cricket ground, and a piece of ground, which 
formerly supplied thousands of mosquitoes, is now solid ground—a 
most excellent piece of reclamation. At Folly Point, too, by the 
enterprise of a private individual, Mr. Mitchell, a considerable area 
of ground has been reclaimed; and I understand he was anxious to 
do more on a piece of land which was not his own property, but was 
unable to obtain permission from the owner. This is regrettable, 
and I think that in such cases private idiosyncrasies should not be 
allowed to stand in the way of public improvements. At Annotto 
Bay, too, a gentleman, Mr. Westmoreland, is depositing his cocoa-nut 
refuse on a swamp at one side of the town, which will eventually 
have the effect of reclaiming this portion. These are examples of 
the object to be kept in view, constant and sys¢emazic filling up of 
the swamps, and if the supervising boards will carry this out much 
will be done. But it must not be haphazard, it must be continuous. 

But while this is going on other palhative measures can be 
adopted. Where there is a tendency for the sea to back up the 
outlet of the river, an endeavour should be made to keep it open. 
This will reduce the area under water behind, and, if regularly done, 
should not involve much expenditure. 

Then, I have already pointed out that the Anophelines breed in 
shallow water where there is grass and weeds. Therefore, clear owt 
the grass and weeds, and especially at the edges. A great improve- 
ment can be effected by deepening the pools at the edges, and 
making a square margin with rough stones. This should not be 
costly near the beach, where stones are available. 

Where the area of swamps is considerable, with scattered pools, 
a trench or two will be found beneficial. A trench collects the water 
and is more easily kept clean and treated than a large area. 

In some instances it may be practicable to admit salt water to 
pools or trenches where the level is low. The possibility of this 
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should be remembered, as Anophelines, with Very rare exceptions, 
do not live in salt water. 

So far as rivers themselves are concerned, the only dangerous 
parts are the shallow grass-grown edges. These should be deepened 
where practicable, and in any case cleared of weeds. Of course l am 
referring solely to the parts in the immediate vicinity of towns and 
villages. The rivers and streams in country districts need not be 
dealt with. Where small shallow streams run through towns, they 
must be cazaized, so as to confine the water to a limited area during 
the dry season. During the rains, when the current is strong, they 
are not dangerous. 

But there is another method which is very effective in pools and 
all standing water, and which should always be adopted in addition 
to the above measures. I refer to the oiling of the surface of the 
water with crude kerosene. Larvae have to come to the surface to 
breathe—cover the surface with a thin layer of kerosene oil and they 
are suffocated. This alone will produce an enormous diminution in 
the number of Anophelines. It is especially applicable to Annotto 
Bay, where the pools are extensive and situated right in the middle 
of the town. Crude kerosene is cheap and it is very easily applied. 
A long stick with a few rags on the end, or a whitewash brush dipped 
in a tin of crude kerosene and then splashed on the surface of the 
water, will form a film over a large area, and one man could cil the 
whole of the pools in a single day. As the larvae take, on an 
avcrage, from five to seven days to breed out, oiling twice a week 
would be sufficient. I am informed by Dr. McCatty, a very 
enthusiastic and keen advocate of anti-malarial measures, that the 
Parochial Board of Montego Bay have obtained a supply of crude 
kerosene, and that oiling the pools is to be extensively carried out. 


(2) Treatment of shallow ditches and gutters. In towns, wherever 
it 1s possible, these should be cemented as is being done in Montego 


Bay, Savanna-la-Mar, and other places. A cemented gutter is easily 


kept clean. But this work, of course, will be gradual, and in the 
meantime they must be kept free from grass and weeds, and regularly 
oiled. The bottom should, so far as possible, be levelled so as to 
allow of an even flow of water. 

(3) Cattle ponds caused by surface drainage. As a rulc, these 
are not in the immediate vicinity of dwelling-houses, and in such 
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cases need not be troubled about; but when they are, they should 
be dealt with on similar lines. Clear away all grass and weeds, 
deepen the edges, and where possible form small embankments. Use 
kerosene oil when the water is not used as a water supply. In certain 
waters larval-feeding fishes, ‘ticky-tickies, &c, are to be found. 
These should be encouraged and protected as far as possible, but 
they are a less reliable defence than oil. 

(4) Accidental and temporary pools. These should be filled up 
with earth or stones where possible; if not, oiled twice a week. 


(5) Wells. These should be kept clean and free from growths 
round the edges, and in addition should be screened by being provided 
with a wire gauze cover. It should also be made compulsory to 
screen ali barrels, tanks and other receptacles for storing water, as 
these breed other and harmful varieties of the mosquito. 

(6) Now we come to drainage trenches in banana plantations, 
and | have already indicated the treatment. Keep them free from 
grass and weeds, and oil where necessary. The oil will not harm the 
bananas, and cleaning the trenches will benefit them. On each 
estate there should be at least one ‘mosquito’ coolie, whose sole 
duty it should be to oil, and to report on all mosquito-breeding places. 
It is very simple to teach him to recognise the haunts of the mosquito, 
and an energetic ‘ busha’ will have no difficulty in knowing when the 
work 1s being thoroughly done. 

(7) Irrigation canals. All that can be done is to keep the canals 
clear of weeds, to so plan them than the gradient is even, and treat 
outlying pools with kerosene. 


LEGISLATION 


But these public measures will be hampered and to some extent 
neutralised if private individuals are to be allowed to breed mosquito 
larvae in their compounds. I regard it, then, as imperative, that 
legislation should be introduced without delay, making it a punish- 
able offence to have mosquito larvae in any collection of water in a 
compound, that is to say, this particular insanitary condition should 
be placed in the same category as any ordinary ‘ nuisance,’ which at 
present can be dealt with by law. No doubt opposition will be 
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raised to this. We shall hear about the hardship to the poor native 
and of his inability to recognise mosquito larvae, his ignorance of 
the evil results which may follow, and so on, but experience has 
shown elsewhere that these difficulties are not met with in practice. 
Every native is familiar with the ‘wriggler’ in water, though he 
may not be aware that it develops into a mosquito, and when he 
realises that the presence of a barrel full of ‘ wrigglers’ in his yard 
entails a compulsory visit to the police court, and the production of a 
certain sum of money, we may rest assured that they will disappear 
like magic. And it is not as if the suggestion involved any expense : 
all that is required is supervision on the part of the occupier, the 
frequent emptying of water barrels and other vessels, the daily 
sweeping out of hollows in the ground, and the cleaning of gutters. 
It will not be contended that this places a serious burden on the 
householder. 

And though the suggestion may be unfamiliar to Jamaica, and 
possibly therefore somewhat unpalatable, it is by no means a new 
one. I was successful some years ago, in Sierra Leone, in getting a 
clause included in the Sanitary Ordinance, making it a punishable 
offence to have mosquito larvae in a compound, and similar laws 
have been passed in other West Indian colonies, and are actually 
being put in force. Sir R. Boyce, who has just returned from visiting 
the other colonies, informs me that prosecutions are being daily 
undertaken, and that fines of no less than £2 are being inflicted, with 
the most beneficial results in diminishing mosquitoes. 

A very appreciable diminution in mosquitoes can then be effected 
by simple means, the principal cost at first being (a) cost of kerosene, 
and (6) wages of a sufficient number of men (which need not be great) 
to oil and keep down the grass and weeds. 1 would therefore 
summarise the anti-mosquito measures as follows: not in the order 
of their importance but of their practicability : — 


I. Make the harbouring of mosquito larvae in private 
compounds a punishable offence. 


2. Keep all margins of rivers, swamps, water channels, 
ditches, gutters, ponds and pools free from grass and weeds. 


3. Apply crude kerosene regularly to all possible breeding 
places of mosquitoes. 
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4. Cement all gutters in towns. 

5. Screen all wells, tanks, barrels, etc. 

6. Gradually reclaim and drain swamps in the immediate 
vicinity of towns. 


PREVENTIVE MEASURES AFFECTING THE INDIVIDUAL 


We can prevent the ¿ndividual from becoming infected by 
protecting him from being bitten by mosquitoes already infected; 
and we can prevent the mosquito from becoming infected by placing 
obstacles in the way of his biting individuals already infected, and 
thus becoming infected in his turn. We thus diminish two sources 
of danger. 

The measures to be adopted come under the head of Mechanical 
Prophylaxis, and are mainly a matter for personal application : — 

I. Use of the mosquito net. As the habits of the Anopheline 
mosquito are mainly nocturnal, it follows that if we protect ourselves 
from the bites of these animals during the time we are in bed, say 
from ten to six, that is to say, for eight hours out of the twenty-four, 
we are protecting ourselves for a third of our lives, and tata dhe 
time when we are most defenceless and liable to attack; and yet Í 
was astonished to find that in Jamaica the use and value of the 
mosquito net was so little appreciated, and that its use was not 
carried out in a satisfactory and efficient manner. I can only recall 
one single instance in which it was properly used, that is, hung inside 
the mosquito poles, so as to permit of its being tucked underneath 
the mattress. 

Occasionally, when I suggested the use of the mosquito net, I 
was met by the answer, ‘Oh, there are not many mosquitoes here, 
and they don't touch me? But oze infected mosquito is sufficient to 
do the mischief, and surely, apart from comfort, an elementary precau- 
tion of this kind should not be neglected, especially in the hotels. I 
was assured in one hotel that there were no mosquitoes, but I was 
kept awake for some hours, until apparently all those in the room 
had had sufficient nourishment, when I succeeded in fallng into a 
troubled slumber. 

The use of the mosquito net, then, as a personal protection in 


malarious localities, is one which should zever be neglected by those 
able to afford it. 
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But obviously this measure is one of limited application. The 
mass of the general native population cannot provide themselves with 
mosquito nets on account of the expense, nor can it be expected that 
the Government should do so. 


2. The same consideration applies to some extent to the next 
method, the use of houses or rooms made mosquito proof by means 
of wire gauze. This is undoubtedly one of the most effective of the 
methods of mechanical prophylaxis, and has been adopted extensively 
in Italy, and to some extent in West Africa and other highly 
malarious parts of the world. It is out of the question applying it 
generally, but there are certain directions in which its use would be 
of value, and would eventually result in an economy to the 
Government. 


Police Stations 


Among these, Police Stations may be mentioned. It has already 
been tried at Port Henderson, but it should be universally adopted 
at alí police stations where the percentage of malarial attacks among 
the constables is high. These will be readily seen from Table VIII: 
Morant Bay, Port Antonio, Buff Bay, Port Maria, Annotto Bay, Green 
island, Savanna-la-Mar, Black River, Many Pen, Alley, and Old 
Harbour, as being the most unhealthy, might be among the first 
protected. The expense of wire gauze is not great, and the beneficial 
results in increased efficiency would be most marked. 


Public Hospitals 


Another series of public buildings which ought to be dealt with 
in a similar way in certain localities are the Public Hospitals, and 1 
observed in the Medical Report for 1908, that provision has been 
made in the estimates for doing this to some extent. In Annotto 
Bay, tor example, it 1s almost criminal to collect and house, in open 
wards, or worse still in tents, in the middle of a populous town, 
malarial cases from all parts of the district, with an extensive 
Ancpheline breeding pool within a hundred yards. No better device 
for encouraging the spread of malaria can be conceived, and it is 
hardly fair that the inhabitants of the place, in addition to their own 
malaria, should have extraneous sources of infection brought to their 
very doors. 
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| observe that the experiment of screening Port Antonio Hospital 
was tried, but, [ understand, was abandoned because the wire gauze 
was interfered with by the patients. But surely this is a matter for 
supervision and care. 

| venture to think it essential that the Port Antonio Hospital, 
full of malarious patients (see Medical Reports), situated, as it is, on 
the ridge on which the hotel and the principal dwellings are built, 
should be thoroughly screened on account of the danger to the 
general public. 

Coolie Barracks 

A third situation in which protection by wire gauze should be 
seriously considered is Coolie Barracks. [ am aware that it will be 
urged that the habits and intelligence of the average coolie will 
render this difficult if not impracticable, but after all, this is largelv 
a question of custom. At first no doubt there would be damage, but 
with careful supervision, and as the coolie becomes accustomed to 
it, [ am convinced that the difficulty would disappear. 

Even a hundred and thirty years ago the health of employés was 
a matter of concern to the planters, for I came across, in the History 
of Jamaica, already quoted, the following pregnant remarks, which 
are as applicable now as then: — 

“Those whom fortune has blest with abundance should be studious 
‘to preserve the lives of their dependents whose poverty is their 
‘greatest crime. The cruelty of exposing the lives of men to sickness 
“or death by restricting them to live in wretched hovels or in 
‘unhealthy spots needs only to be pointed out in order to be relieved. 
‘The natural generosity and benevolent disposition of the planters 
“will immediately lead them to administer the certain remedy 
"although it may be attended at first with some extraordinary 
“expense to them. 

If some public-spirited employer in Jamaica will carry out the 
experiment thoroughly and will carefully and accurately note the 
result, ] am sure that the striking improvement which will be 
effected will lead others to follow his example. 

There are several minor personal matters, such as anointing the 
body with various oils or ointments to prevent mosquitoes biting, 
fumigation of rooms by special preparations, etc, but these are 
unrehable and not likely to be of general application so that they 
need not be considered in detail. 
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QUININE ADMINISTRATION 


3. But there is a third method of prevention as applied to the 
mdividual, which 1s simple, inexpensive, effective and of easy general 
application. I refer to the preventive administration of quinine. 

Although the curative effect of quinine, or rather of the bark from 
which it is extracted, namely cinchona, has been known since the 
17th century, attention has only been drawn to its extreme value as 
a preventive of recent years, but it was evidently well known to the 
old Jamaicans. ‘Strangers newly arrived in such places and those 
who are constitutionally subject to agues should, during the sickly 
season, take every other night, two or three teaspoonfuls of tincture 
sacra or a few grains of pilula rufi, not sufficient to purge but only to 
keep the body pretty open, and for further prevention a wineglassful 
of the infusion of bark and orange peel in water, or a tablespoonful 
of a strong tincture of bark may be taken diluted with water 
occasionally in the morning before breakfast’ (History of Jamaica, 
1774). 

As far back as 1891 I advocated in the ‘Lancet’ the daily use 
of quinine as a preventive, and with every year’s residence on the 
West Coast of Africa I was more convinced of its efficiency, and it 
was very striking to observe the immunity from malarial fever which 
was enjoyed by those who took it regularly, as compared with those 
who did not. 

A reference to the section dealing with Italy will show the 
remarkable results which have been obtained there. 

It is sometimes suggested that the long continued use of quinine 
has a deleterious effect, but as a matter of actual experience this is 
not found to be the case. On the contrary, the small doses required, 
generally act as a tonic. Nor does practical experience support the 
objection that larger doses will be required during the attack of 
fever if one is habituated to the drug. 

Two methods of quinine prophylaxis are recommended, first, the 
administration of fifteen grains twice a week, and, second, the daily 
use of five grams. In my experience, the first method, though 
efficacious, 1f regularly carried out, is unsuccessful in practice, as it is 
rarely adhered to. Fifteen grains of quinine will produce in most 


individuals unpleasant symptoms of cinchonism, headache, buzzing in 
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the ears, etc.; it 1s apt to be forgotten and taken irregularly, and is 
eventually given up. On the other hand, I have had no difficulty in 
persuading people to take the smaller daily dose and have seen no 
bad effects from it. The action of the quinine, of course, is its 
poisonous effect on the malarial parasites, and the immature stages, 
more especially that which is injected from the salivary glands of 
the mosquito, appear to be more susceptible than the adult forms, 


which require larger doses. 
I may consider briefly the administration of quinine to different 


sections of the population : — 


(a) The Police 


Here we have to deal with a disciplined body, under easy 
control, and the problem is simple. With a force of 
1,146 station officers and men in 1908 (according to the figures 
supplied) a daily dose of five grains would require 4,803 ounces of 
quinine. At a wholesale cost of 1s. an ounce this would involve an 
expenditure of £240 per annum approximately if given to every 
man—considerably less than it costs to keep the men in hospital. 
But it will not be necessary to administer quinine universally. Many 
of the stations, as shown in Table VIII, are free from malaria, so 
that the regular administration of quinine at those stations is not 
necessary, unless for limited periods, in the case of men transferred 
from malarious localities. Consequently the cost will be considerably 
below that stated. 

Here, again, a systematic method must be adopted. There 
should be a daily morning quinine parade at which each man should 
be compelled, unless exempted by the Medical Officer, to swallow 
five grains of quinine. This should be done under the personal 
supervision of the sergeant-in-charge, and the District Inspector 
should occasionally himself superintend. A Quinine Book, ruled in 
columns for each day of the month, should be kept, and an entry 
made opposite the name of the constable. When not taken, a note 
should be made of the reason for non-administration. 

A monthly return should be sent in to the Inspector-General 
showing the number of doses given, the number of men off duty from 
malaria, the average daily sick in hospital from malaria, and the 
proportion of daily sick from malaria to daily strength. This would 
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afford an accurate comparison between successive months and years. 

In cases where men suffer from actual attacks of malaria, they 
should be kept for considerable periods in hospital, and treated with 
large doses of quinine for a lengthened time so as to kill all parasites. 

Of course, the effect will not be immediate, as so many men are 
already infected, and recurrences will be frequent, but as these die 
out, and primary infections are prevented, there will be a marked 
diminution in the number of inefficients from this cause. 


(0) Indentured Coolies 


Here again we have a body of men who are under definite 
regulations, and under a certain amount of control, and to whom the 
preventive administration of quinine should not present any difficulty. 

This experiment has already been tricd on the recommendation 
of the Superintending Medical Officer, but evidently it has not been 
given a fair trial or carried out in a systematic and thorough manner. 

I observe in the report for 1907, a number of estates mentioned, 
with the quantities of free quinine which were issued to them, and I 
have calculated the amount of quinine which should have been used 
on one or two. 

On Wentworth estate, 46 ounces of quinine were issued. On that 
estate in 1907 the average daily number of male coolies employed 
was 31, requiring a daily consumption of 155 grains at five grains 
per man, or an annual consumption of a little over 129 ounces. 130 
ounces at Is. would cost £6 10s. and even if the malaria could only 
be diminished by one-third, it would more than repay the cost to the 
Government. 

At Trinity, with an average daily number of 14 men, eight ounces 
were used instead of 58. 

At Low Layton, with 21 men, seven ounces instead of 87; at 
Amity Hall, with an average of 44 men, 39 ounces instead of 183; 


at Frome, with 20 men, two ounces instead of $3. 


I need not labour this point, but it is quite evident that quinine 
could not have been regularly given, and unless this.is done, it is a 
sheer waste of money. 

A systematic method is here recuired also. 

There should be a morning parade under the personal supervision 
of a ‘busha’ or book-keeper ; a carefully kept quinine register; and 
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a record of all absences from: work on account of malaria as already 


suggested. [It is useless relying on native Indian overseers, at first 


at any rate, until they begin to appreciate the benefits, but I am 
sure it is not impossible to find in Jamaica keen, enthusiastic and 
energetic ‘ bushas, who will see that this method is given a fair and 


thorough trial. 
(©) School Children 


I have already shown that children are the principal carriers 
of the malarial parasite, and that the prevalence of malarial 
infection can be arrived at by ascertaining the percentage 
of enlarged spleens. It is evident, therefore, that if we can diminish 
the number of infected children we largely diminish the possibilities 
of the general infection. 

And in the schools of the Colony we can get at the children. In 
discussing the matter with the Superintending Inspector of 
Education, he was inclined to believe that the cost of cinchonising 
the whole school population would be prohibitive. But here, again, 
we can limit the application. A considerable number of schools are 
situated in non-malarious districts, and can be excluded, only actual 
cases of malarial fever in such districts when introduced, being 
thoroughly treated. 

And even in the malarious districts I would, in the first instance 
at any rate, suggest the limitation of the quinine administration to 
children with enlarged spleens. Now, this will involve the periodic 
examination of the school children and this i one of the 
recommendations which I have already urged upon the Government. 
It will then be possible to determine from time to time the number 
of infected children and the effect of the quinine administration. 

The school-master would be supplied with this register, and it 
would be his duty to administer a daily dose of quinine to all 
infected children, noting the amount in his register, absences from 
school, and any reasons for non-administration. No infected child 
should be exempted, except on a medical certificate. 

The cost will be further diminished in the cases of children by 
the fact that a smaller dose of quinine is required. The daily dose 
may be approximately as follows:—Up to three years, 1 grain; 
three to six, 2 grains; six to eight, 3 grains; eight to twelve, 4 
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grains; and over twelve, 5 grains. [n certain cases of inimature Or 
undersized children, the dose would have to be lessened, and this 
would be determined by the Medical Officer. It is a question rather 
of bulk than of age. 
In the case of coolie children not attending school, the 
administration would be supervised by the busha ' at the same time 
as the morning administration to the adult male and female coolies. 
As to the form, it is probable that chocolate comfits as issued by 
the Italian Government wil be found most palatable and most 
readily taken by children. s 


(d) General Population 


Flere the question is more difficult. We cannot force them to 
take it but we can place them in the way of getting it readily, and 
experience elsewhere has shown, that the lower classes very soon 
learn to appreciate the beneficial results of the quinine, and apply 
for it freely. 

There are three points which experience has taught must be 
insisted on: 


Ist. That it should be given gratuitously ; 


and. That it must be brought directly to the notice of the 
people ; 
3rd. [t must be given in sufficient quantity. 


1. With reference to the first, I quite expect that the objection of 
 pauperising ' the people will be raised. But the people are already 
pauperised by malaria. No man (nor woman) can work well with 
his blood thinned by malaria, and an anaemic pigment-clogged brain. 
[ visited a large number of the peasant dwellings of Jamaica, and it 
seemed to me that there was a very large amount of real poverty in the 
Island. Though the people might have enough to eat, of the plainest 
and most monotonous description, there appeared to be little hard 
cash, and this view was corroborated by clergymen and others. 
I must confess to having felt a great sympathy with those unfortunate 
people in the ‘bush,’ more especially the women and children, and 
a great admiration for the patient, cheerful, philosophic way in which 
they endured their illnesses. There was an uncomplaining fatalism 
about them which was most pathetic. They looked upon their ills 
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as dispensations of Providence, which they had not the means to 
cure, and which must therefore be endured as best they could. And 
if the gratuitous administration of quinine will alleviate their 
hardships, I can hardly believe that 1t will be withheld. 

2. The second point is that the supply must be placed in such a 
position as to be easily available; 1t must be forced on the attention 
of the people. It is no use saying that quinine can be had by applying 
to the Dispenser at Falmouth or Annotto Bay, or any of the other 
Hospitals. That will serve very well for the inhabitants of the 
locality; but a woman with fever is not going to tramp five or ten 
miles for doses of quinine, or if she gets one supply, she will not 
trouble about the next 

And there is already an identical example of this in the Island 
in the case of yaws. ‘This disease is very amenable to treatment, and 
medicine 1s supplied free. But to be effective, it must be taken 
continuously, and I found that one bottle would be taken, and then 
it would be discontinued until the individual happened to be again 
in the neighbourhood of the supply. Hence the effect is lost, and 
there is a considerable waste of public money. 

3. It must be given in sufficient quantity. In a family of four, for 
example, father, mother and two children of eleven and seven, say, 
living in a malarious district, enough must be given to allow them 
to take 17 grains a day, and it should be carefully explained to them 
how they are to take it. 

To give them half an ounce and to expect it to last a month would 
be not only useless, as a preventive, but a waste of money. 

Consequently some machinery for distritution is necessary. 

The best method is by the appointment of Quinine Dispensers 
for various malarious districts, whose duties would be to visit the 
various hamlets, to make house-to-house visitations to find out the 
people who suffer from fever, to explain the proper method of taking 
quinine, and to report to the Medical Officer acute attacks of 
malarial fever. There is no reason why they should not distribute 
at the same time the medicine for yaws, or for another scourge of 
the children of the Island, worms. 

They would in the first place receive tuition as to the method of 
admin‘stering cu'nine, the recognition of cases of fever, and of 
enlarged spleens, and should, I think, be under the control of the 
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District Medical Officer to whom they would report as to work done, 
¡Mera Casesis een CE 

An alternative method, but less satisfactory, because it would not 
include house-to-house visitation, would be to place the distribution 
in the hands of the clergymen and the police. I am sure that the 
former would be only to anxious to assist in every possible way, 
though their time is taken up by many other important duties. 

Space will not allow me to go into details as to rules and 
regulations for such a service, but there are one or two points which 
| may mention. 

In the first place, Government quinine should be in such a form 
as to render it easily distinguishable from other quinine. If in the 
form of pills or tablets it may be tinted, but probably the form used 
in Italy, namely, the tablets of quinine made up with chocolate, 
would be the most serviceable. 

Of course there must be certain restrictions and penalties, and 
the sale by dispensers or others should be entirely forbidden. But 
the regulations must be as simple as possible, otherwise too many 
restrictions will defeat the object of the service, and a certain 
unavoidable leakage must be allowed for. 

As to the well-to-do there is no reason why they should not obtain 
their quinine from the same sources as they now do. 


Quinine during acute attacks. 


And now a word in passing as to the quinine treatment of fever. 
L have passed a considerable period of my life in the midst of 
malaria, often of the most malignant types, and if I may venture a 
humble word of criticism, | may say that | was much struck with the 
comparatively small doses of quinine administered during fever in the 
Island. I am certainly inclined to advocate the administration of con- 
siderable doses, 10 to 15 grains, two or even three times a day, 
according to severity, as being more likely to thoroughly kill off the 
parasites, and thus limit the period of infection, and as some stages of 
the parasite are more resistant than others, it is important that quinine 
in considerable doses should be continued for a considerable time 
after the febrile manifestations have ceased. Consequently in the 
cases of police and coolies, they should be kept in hospital for rather 
longer periods, or some superior officer should see that their doses 

ii 
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of quinine are taken in the quantities ordered by the Medical Officer. 
By this means recurrences will be rendered less frequent and chronic 


infections with enlarged spleen will disappear. 


X. ANTI-MALARIAL ORGANISATION 


| have thus gone somewhat fully into the preventive measures 
which experience has shown to be beneficial as regards the reduction 
of malaria, and have indicated those which are specially applicable 
to Jamaica; and the question of the machinery by which they are 
to be carried out must now be considered. If any plan of campaign 
is to be carried out persistently and systematically, some form of 
organisation must be provided, and this applies equally to the war 
against disease. Our efforts must be properly directed if they are 
to be effective. 

But the machinery must not be complicated or expensive, and 
the following brief sketch indicates the lines which in my opinion 
should be followed. 


1. First there should be a Central Malarial Board to sit in 
Kingston. lt should consist of members from various localities, 
and the medical profession should be largely represented on it. No 
doubt the secretarial work of the Board could, with advantage, be 
done by the Medical Department. 

The Board would formulate a plan of campaign, consider the 
works and methods to be adopted in various localities, estimate cost, 
consider the legislation required, and receive and collate all statistics 
and reports as to work done. 


2. Local Boards to report and recommend to Central Board, and 
to carry out the measures decided on. Their Medical Officer should 
be ex-officio a member of the Local Board. 


3. Staff of Local Boards :— 

(a) Medical Officer. The question as to whether this work can 
be carried out by the District Medical Officer will have to be 
considered. In some districts it would be an advantage, in others it 
seems to me that their time is already so much occupied with other 
duties that they would be unable to give the necessary supervision. 
The duties of the Medical Officer would be general inspection of the 
malarial district, general supervision of the men, medical examination 
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of children (splenic census) periodical visits to the schools, 
collection of statistics as regards malaria, and preparation of reports 
as to work done and results. This sounds extensive, but a good deal 
of the work is overlapping. 

(/) Mosquito gangs: These would vary in size according to 
locality, and would be controlled by a headman of intelligence, of 
whom there is no lack in Jamaica. It is important that they should 
have a distinctive badge, and that their authority should be upheld and 
respected. 

Their duties would be principally : 

Clearing pools and swamps of weeds. 

Deepening shallow pools and swamps where feasible. 
Filling up depressions. 

Oiling collections of water. 

Inspecting yards. 

Serving summonses for contraventions. 


(c) Quinine Dispenser: Duties already detailed. 


AL COST 


I have not the material at my disposal to give an estimate of the 
cost of the measures which I have recommended, but I am sure that 
it will not be found to be prohibitive, and it has this great recom- 
mendation, that as malaria diminishes, though some of them must be 
permanent, others will become unnecessary, and expenditure will 
diminish. If we are to judge of the results elsewhere, a systematic 
campaign against malaria wil in ¢kree years effect such a large 
reduction that there will be an enormous saving to the Government in 
hospital treatment alone. 


XII. EDUCATION IN SANITATION AND HYGIENE 


Lastly, there is a matter to which it is necessary that attention 
should be drawn, and that is Sanitary Education. Adults should be 
attacked by means of pamphlets and circulars drawing attention to the 
evils of Malaria and the simple methods of its prevention, and the 
vast influence of the clergy can be utilised to no better purpose than 
by preaching at all seasons the gospel of cleanliness and sanitary 
surroundings. T make a strong appeal to them for their assistance. 
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Adults, however, are sometimes difficult to move, their ideas are 
more or less fixed, and their convictions too settled. 

But gel hold of the children. 

{ was much struck by seeing in the schools a series of practical 
‘Don'ts’ dealing with every-day life, which was introduced by His 
Grace the Archbishop. Add to this some Sanitary ‘ Don'ts and Dos: 
Hammer into their infantile heads the simple facts, ‘Don’t have 
wrigglers in your yard,’ ‘ Do get rid of Mosquitoes,’ until they become 
part and parcel of their intelligence, and they will never forget the 
lessons thus learned. 

The children of this generation are the adults of the next, and if 
we can now instil into their minds, at its most receptive stage of 
growth, the great truths of Sanitary Science, we shall have, within a 
few years, thousands of intelligent adults, who will appreciate and be 
fully prepared to carry out, for their own sakes, the necessary measures 
to make Jamaica what, with its exquisite climate and enormous 
natural advantages, it ought to be, a Sanitary Paradise. 
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Taste 1. Showing areas in square miles at different elevations in each parish 


Parishes 


Kingston 
St. Andrew 
St. Thomas 
Portland 
St. Mary 
St. Ann 


St. Elizabeth 
Manchester 
Clarendon 


Area 
below 
1,000 


1,000 to 
2,000 
feet 


| 


2,000 to 
3,000 
feet 


3.000 to 
4,000 
feet 


4,000 to 
5,000 
feet 


5,000 
feet 
and over 


Total 
areas in 
square 


39 
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Taste 3. Annual Rainfall for each Rainfall Division in Jamaica 


RarwrFALL Divisions 


| 


W.C. Division S. Division The Island 


in. in. in. 


e 09 102*98 61:07 89°43 
41:88 54:56 3446 50°09 
40°79 USO 29:02 45°18 
52:64 67:79 ap 63:06 
68:25 62:97 47:35 68:94 
47°15 56:16 34:47 52:42 
54:71 87°33 52°99 7135 
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TABLE 4. Average Annual Temperatures at different elev: 


Elevation above 


sea-level 


itions in Jamaica 


Nees 
O 
500 
1,000 
1,500 
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6,500 
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Tate 6. Return showing the admissions from Malaria into the various Hospitals of the Island, from 1898 to 1908. 


| { | | | 
District | Hospital 1898 1899 | 1900 1901 1902 1903 | toos 1905 | 1906 | 1907 1908 
al EU EE E E —— — 
Sr, WOOF, e Rigranite bay o 200p S äs $6 | 83 102 103 187 | 109 | 161 | rji 118 = 
EE No | return | Kops 24I qu | me — 
Portland n EE revers — | 997 764 | 670 399 619 | 528 | 645 | 604 | 1,352 | 1,694 
XO cad IRIS cos — | ate 9 173 184 25 | S5» || 3995 157 419 | 396 
SEM a AO Ray seresa No | detailed | return | | | 
œ a Die bere a 120 160 | 248 204 242 ES sut | — sse 302 326 — 
StaATDEME Ue M A eee Ste: T dE, 40 2I 54 28 31 31 Be 36 | 38 43 = 
DEN m Beavcsvalceaecc A 4 3 2 3 2 1 3 S I 2 Se 
inch | Falmouth ................ ce, | JN 21 87 BA 29 26 IC gu 29 BS Un 
Sis. Inner, EE Montez EE 66 31 55 69 dit SÉ 29 38 26 27 : SA 
Hanover s EE ere, ee = | ro 13 I4 2A 66 23 33 33 10 27 
Westmoreland .............. cl SEENEN | — 186 173 119 31 28 34, 32 aie 359 | 420 
S iea e eeee | Els TRING? m SS 45 44 n an 27 RS 37 38 Re 36 
Ivamchesteng ess e T G L EE | No | return 
Clemencia ee GE «| Capella —sccomononsenowesoenan | = 22 2I 15 18 3 l: Ja 23 79 Di 
co fe a aaneen No | return 
Sada Tona serca - 289 SEA 411 2 168 382 5S3 38 464 525 
ényostonMe er = 525 22 1,205 S Sa 625 84 1.066 792 122 
oral - 2.64 2.985 Aol VS 15059 2,977 2,961 AE 4,94 4,180 


12,470 cases of malaria recorded from March 1, 1598, to 30 November, 1908 
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Tasre 8. Table showing the amount of working days lost through illness on various 


estates. 


Total | Average 


Percen- Percen- 

Total  tageof Total | Average ‘Total tage of 

No. of | working, No. of daily No. of working 
working days working No.of working days 
days lost days men days lost 

| spent in through in em- spent in ' through 

| hospital sickness | period ployed hospital; sickness 

i | = = Id | ha 
266 1 2:4. 11,130 AE 1.199 Ties 
693 | de 6,678 21 SOL ES 
2,760 | 2c5 | 24.960 8o [SGS dee 
I,IOI | item 12,084 ES 1,686 gee 
1,870 | 144 12,042 39 2,544 20°5 
834 19:0 2,862 9 Jori zz 
516 12:9 3,088 16 768 Tit 
1,498 24po 7,950 25 2,170 SE 
348 BOG, 6,042 19 938 15:8 
+999} 190 18,26 57 1,544 84 
4,103 | 16:6 | 24,464 77 ZOI 1253 
yum 16:2 13,356 d ISS ai 
21,721 15°5 | 144,782 -— 26.560 Toss 


Estate District No. of daily 

working, No. of 

days | men 

in | em- 

period | ployed 

| 2 E 

A St. Thomas ... 10,920 | 35 
B Portland A 6,552 2 
e » 13,416 | 43 
D Sita Wary eee. 9,672 31 
E S cl 13,728 4 
im am shes ed 4,368 14 
G T 4,056 13 
H | Westmoreland | 6,240 20 
I " | 6,240 20 
K Clarendon 26,208 7o 
L Wy egdesasug 244648 79 
M | MEE iat 44 
| 139,776 | — 


Percentage of days lost through sickness during two years, 16:9. 
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ante y. Showing number of cases of malaria among the Jamaica constabulary 


1907 1908 


Parish and constabulary No. of No. of Percentage No. of No. of Percentage 
station i cases of S.O's of cases cases of S.O's of cases 

malaria and men of malaria and men , of 

at station atstation malaria at station atstation ^ malaria 


KINGSTON 


Sutton Street 
Port Royal 
Rock Fort 

Rae Town 
Brown's Town 
Franklin "Town 
South Camp Road 
Allman Town 
Fletcher's Town 
Hannah's Town 
Smith's Village 
Water Police 


= 
^ 
NO 


Wee ete E + + Hw 


e 
EE OS 


ST. ÁNDREW 


Half Way Tree 

(o ep 
Mathilda’s Corner 
Gordon Town 

Guava Ridge 

Stoney Hill 

Laurence Tavern 

Bull Bay* 


- M 
[o 


E ODmN +N 
- N 
w Qu 247 Lei 


-= 


Sy. Thomas 


Geh 
i 


Port Morant 
Yallas 
Llandewey 
Trinity Ville 
Cedar Valley 
Hagley Gap 


NIN ua Uy cae 


N GA Lei 
=- MON SS s 
HM GA ai N G3 N G3 G3 Lei 


PORTLAND 


Port Antonio 
Manchioneal 
Castle 

Buff Bay 

Hope Bay 

St. Margaret's Bay 


Us) gis és query ESO 


Sr. Mary 


Port Maria 
Annotto Bay 
Castleton 
Richmond 
Lucky Hill 
Retreat 


= Y 
O O 


Led C3 G3 Lët C3 


* Section closed t February, 1908 
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‘ante y. Showing number of cases of malaria among the Jamaica constabulary 


1907 1908 
Parish and constabulary No. of No. of Percentage No. of No. of Percentage 
station cases of S.O's of cases cases of S.O's of cases 
ka malaria and men of malaria and men , of 
at station atstation malaria at station atstation malaria 
KiwasTON | 
SURON SETEC keeseen E 170 18:2 36 170 SE 
l'onnilvo valere eee d — 6 — — 6 -— 
ilk tit anan. ==. a = B — 3 — 
Raa Torii anomenada — E = — E 
Brown's Town  ......... — E) — | — 4 
Sne aT zong : 4 = — di 
South Camp Road ...... — d = — 4 
Ana ORAR sagt — 4 — — | E 
Fletcher's Town ......... — | 4 — | = L 
Mens EA ee — iL || — 4 
SS UE — ii — | — 8 
Water Police ees I | 15 — | 1 i 
Sr. ÁNDREW 


Halt Nose Hee sees 19 2 59°3 16 41 39'o 
(Eres Roads en It | 24 45°8 9 28 Beal 
Mathilda's Corner ...... 2 11 172 — | im — 
Gordon Town........ ... 3 7 42:8 | 1 | 7 HES 
Cuava Ride e ceconosocooe — 5 sc Mi 5 — 
Sumo [BN mere D 9 — -— 9 

Laurence Wavern......... 1 | 10 | 10:0 3 10 300 
Ell (ee! Geesse 11 G | — 2 — 

Sy. Thomas 


GE A 31 13 2384 

tlg ee red 3 — 2 3 — 
SE, 7 E o 3 3 — 

«Ponce orate vere n 3 2 = 5 2 = 
p A. 3 3 — | 3 3 — 
B dee c] I 2 | — 1 | 2 — 
Trim TT 1 E l — o | 3 — 
Cedar Stall ae a S — 3 — — | 3 — 
E ael oneniGodee 1 2 — 1 | E = 


PorTLAND 


Por LOS ee 40 25 196:0 28 132:1 
Mimo. 5 4 
(CG ST 4 3 
[p EE 10 Al 
E E A E! 
UN. 8 3 
Sr. Mary 
l'on vina Me e <- 46 20 230'0 56 20 280:0 
(aen Iesse, 61 10 Groo 68 
Castle senare oona 1 3 = — 
Richmondi eee l 5 E — 7 
age IA G avr d 8 2 — I 
IRIS E | — 3 — 2 
Oracabessa oeae: A 5 | 3 -— 3 


* Section closed 1 February, 1908 
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Taste 10. Showing Spleen Rate and Average Spleen in Various Parishes 


Number Spleens 
of Fotal ` Spleen 
District Locality Feet ¡alga === => == — with rate Average 
Exam- ¡enlarged percent. spleen 
med I 2 6 9 | spleens 
St. Thomas Albion ...... - Sea level 10 a a| o: 8 So'o 570 
' Dial lS meet m err Hd SC 25 el EN Me 9 2644 gen 
et Sne) G I ns USES Ba 
Pontiac Port Antonio, Fast ...... ¡Sea level Il 2 B = 1 9 S18 31 
T" A a ees 38 ug a 51 — 26 68:1 277 
Bound Brook, West 1 3 12 —|-— 12 Soo 2:6 
Bound Brook School ... 53 22 ye p — am 38-4 pum 
‘Titchfield School, 
Lower Division ...... L 99 HG) Ae SE 83 SSES 273 
Titchfield School, Inter- 
mediate Division ... " 39 SN 3 28 56 2*1 
Titchfield School, 
Upper Division ...... e 6 4 2 —|= 2 R L6 
Windsor 200 10 SS" | = 10 EHS +6 
Stanton 6 af d +| — 5 Siem +6 
Louis Hope ae ~i x — 3 EENS 8« | 
|] 
zg o de mem we ms 179 61-5 DRG 
PS ES =a UE E = A = 
States EE Sea level 106 aa 603 | Ere 8 gt 69:8 2:86 
Epsom School ase | 100 eee E aa II OUS 1:6 
[a seenen HE 209, 29 23 | 6 |=[= 6 26-0 T 
Iert SECM éen | rgo 27 11} 13} E r6 392 SN 
Cape Cies” seess 4 2e Ig 6 ol — 9 boo 2:2 
EE 100 24 16) 8 | —| — | 8 5332 Ze 
Orme epr sc y Ion | G sin |) ons | Gove QEX 35°9 1°95 
Bremmer acl slightly | 23 17! $|—|— 8 32:0 1*6 
above | | | 
Fontabelle KEN E I2 2. 2 | — 4 SORS 1:6 
CO, ae 14 ESA tj} — S SE xem 
ier item gen ¡Sea level | RETT 1 n | = 15 gee Teas 
= SÉ = = = je = == 
398 216 158 22 Pa 182 DOG; ET 
| 
| 
SEATI s Brown's ‘Town............ 1000 69 69 ,—' — i — Nil I 
TNA? oec Falmonr sooo secco: Sea level 102 |100 | E SA 27 1:96 Lou 
im Walle assoncarconaose 300 to 87 |S7|= - o D 1-00 
400 
m Ne e A = = zA EK A S S = 
189 J187 2 = 2 | 1:06 1:03 
e 


dE 


Taste ro. Showing Spleen Rate and Average Spleen in Various Parishes 
Number Spleens 
of Total Spleen 
District Locality Feet | children — SE with rate Average 
Exam- [enlarged percent. spleen 
ined i 3 6. g | spleens 
St. Thomas ... Albion Meer ... Sea level Lo 2 I 6 1 8 Soc SC 
a Hla ee EP DM S Se El ) 2674 ges 
"27 Due ó i 17 3855 BPR 
Portland Port Antonio, East ......|Sea level Tt 2 9 I 9 81:5 get 
$ e yo ee " ES ia — 5|— 26 WEN 27 
Bound Brook, West ... E I3 3 12 —|— 2 Soo 2°6 
Bound Brook School Ba 22 36 I 31 58-4 2:2 
‘Titchfield School, 
_ Lower Division ...... Sg ar 8 S S 85g 
Titchfield School, Inter- 
mediate Division ... 50 ino" Be i 28 36:0 E 
Titchfield School, 
Upper Division ...... 6 a iss 8 3133 rh 
WIRES Tr 200 LO CN SS 2 1C 100'0 46 
Stanton A ae ES 6 I 1 Liz 5 Sat +6 
Louis Hope ees 3 3 100:0 H 
Om NE TSB, Bib I 179 Die DE 
IIE eee Anuotto Bay -.|Sea level 106 32 | Comme 2 Fak 69:8 2:85 
Epsom School .... cool aa 34 23|11i—]|— II Ao» 1:6 
Eat) zeng Gegen VER EN O l e 6 260 ficat 
Tort Arnari tege 150 2 E L 16 392 SE 
(Chie Cheat? coconc SS 250 ig 6 9| — | — 9 60:0 22 
(Clay 22 e Boone 100 2 16 S|= — 8 Ba z'o 
Orange Hill ..... IE 64 sue ie | e 23 Zen 1:95 
ad zeen «slightly 25 17 8 —|— 3 32:0 Lë 
L above | 
IST T 2190 : , i2 8 4|— (= T SE 1:6 
Reutte ee e ceo " I4 6 7 rj|— S gei E 
Doria Sena] 48 2m mt. E | — i gom je 
| 
395 E reb |22] 2 rz day Pr 
Silo nn Raatan x eege 1 OC 69 69 ,- —|- Nil [is 
| 
inci Jod tese ess abrcaoncococen: Sea level loz foo | 2 7 1:96 ‘oy 
Dream Vale cosaoconaoscoae 300 to 37 | 87 | — = ) 1:00 
400 
189 [187 | 2 =- S 1:06 :93 


